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‘COMPANIONS IN ECONOMICAL OPERATION” 


WILFLEY 
Greater  ibsteetemtieeres 


Savings... 


through High Efficiency and Economy 


Wilfley Model “K” Sand Pumps meet every cost-saving requirement 
in handling sands, slurries and slimes. These famous pumps defi- 
nitely increase production and create measurable savings in oper- 
ating costs. Individual engineering on every application. Write or 
wire for complete details. 


Pictured here is a Wilfley installation in a new potash refining plant. 
These new Model “K” pumps provide maximum pumping efficiency, 
even on the most difficult applications. 


A. R. WILFLEY & SONS, INC. 


Denver, Colorado, U.S.A., New York Office: 1775 Broadway, New York City 
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PERSONNEL 


5 pn following employment items are made 
available to AIME members on a non- 
profit basis by the Engineering Societies Per- 
sonnel Service Inc., operating in cooperation 
with the Four Founder Societies. Local offices 
of the Personnel Service are at 8 W. 40th St., 
New York 18; 100 Farnsworth Ave., Detroit; 
57 Post St., Sam Francisco; 84 E. Randolph St., 
Chicago 1. Applicants should address all mail 
to the proper key numbers in care of the 
New York office and include 6c in stamps 
for forwarding and returning application. The 
applicant agrees, if placed in a position by 
means of the Service, to pay the placement 
fee listed by the Service. AIME members may 
secure a weekly bulletin of positions avail- 
able for $3.50 a quarter, $12 a year. 


MEN AVAILABLE 


Mining Engineer, 34. Considerable 
experience in mine operations and 
development. Desires position in ex- 
ploration or development with pro- 
gressive organization. Available 30 
days. M-122. 


Mining and Exploration Geologist, 
married, age 25. Two years experi- 
ence applied exploration, geology, 
and geophysics. B.S. in geology, Uni- 
versity of Wisconsin 1953. One years 
work at graduate level. Desires per- 
manent position with future in Mid- 
west, South or East requiring limited 
traveling. Available 15 to 30 days. 
M-123-116-Chicago. 


Mining Engineer, M.S. both mining 
and metallurgical engineering, mar- 
ried, family, age 25. Two years ex- 
perience metallurgy and nondestruc- 
tive testing in U.S.A.F. Desires posi- 
tion mining or extractive metallurgy; 
U.S. or abroad. M-124. 


Mill Superintendent, 42, married, 
B.S. mining. Ten and one half years 
supervising and operating mills, 
flotation, gravity concentration, cya- 
nidation; 6% years sales and con- 
struction of mining equipment. Avail- 
able 30 days. Prefers U.S.A. M-125- 
209-E-San Francisco. 


Mineral Exploration Engineer, 44, 
married, B.S. 1937, Washington State 
College. Firsthand knowledge of the 
people (workers, mine managers, and 
government officials) and mineral re- 
sources of East Africa; qualified for 
reasonable assignment as mineral ex- 
ploration engineer in East, South or 
Central Africa. M-126-211-E-San 
Francisco. 


Mining Engineer, 41, married. 
Twenty years experience engineer- 
ing, operating, and executive posi- 
tions all in underground metal min- 
ing. Excellent record in labor rela- 
tions, particularly with Latin Amer- 
ican personnel. Fluent Spanish. 
Available 30 days; U.S. or Latin 
America preferred. M-127-212-E-San 
Francisco. 
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Mining Engineer, 36, married. Ex- 
perienced all phases mine engineer- 
ing, development, and production. 
Available reasonable notice. M-130. 


(Continued opposite page) 


MINERAL O ALL L INEER 
for development department of major 
chemical company expanding operatioas 
based on mineral deposits. Prefer age 30- 
40 and at least 10 fs ore processing ex- 
perience, particularly non-metallic, includ- 
ing estimation of capital and operating 


costs. Salary range $8-10,000. Mountain 
state location. 


Box 3-E AIME 
29 West 39th St., New York 18, N. Y. 








MEN AVAILABLE 


SAFETY ENGINEER: 45, married, fam- 
ily, now employed. Ten years safety 
experience in underground, shops and 
manufacturing. Eight years supervisory 
service previous to safety position. 
Thorough knowledge of ventilation, gas, 
fumes and dust sampling, and control. 
Mine rescue and first-aid instructions. 
Compensation, frequency and severity, 
employee and foremen training. Quali- 
fied to supervise or serve in a compre- 
hensive safety program. 


Box 2-E AIME 
29 West 39th St., New York 18, N. Y. 








Graduate mining engineers with 4 or 
5 yeors varied experience are required 
by large, progressive, expanding, cop- 
per mine in the copperbelt of Northern 
Rhodesia. 


Successful applicants will be given 
further experience in all phases of the 
mine technical and production depart- 
ments including ventilation, draw con- 
trol, survey, sampling, geology, planning 
and design, practical work on grizzleys, 
scraping, tramming, timbering and rock 
breaking, in order to fit them to progress 
to various responsible positions in the 
mining department. Basic salary will 
be dependent upon experience, but will 
not be less than £80 per month. There 
is in addition a variable cost of living 
allowance at present amounting to 
£6.10.0d p.m., together with pension, 
life assurance and medical schemes, in 
which the successful applicants will par- 
ticipate. There is also a copper bonus 
scheme based on the prosperity of the 
copper mining industry, which at pres- 
ent amounts to 60 per cent on basic 
salary. 


Leave would be initially at the rate 
of 43 days per year, and can be accu- 
mulated for three years. Single quarters 
only are available in the first instance, 
married accommodation being allocated 
on the basis of length of service. The 
waiting period for married accommoda- 
tion is at present approximately one 
year. 


Travelling expenses to Northern 
Rhodesia will be paid for successful ap- 
plicants. Applicants should submit de- 
tails of age, qualifications, experience, 
marital status, availability and refer- 
ences to Box 563, Walter Skinner Ltd., 
20 Copthall Avenue, London €.C.2, 
England. 














COPPER 


deposits for... 
EXPLOITATION 


MIANRAI TEORANTA, the Government of 
Ireland mining company, has since 1948 been 
exploring copper deposits at Avoca, Co. Wick- 
low, by tunnelling and underground diamond 
drilling and surface diamond drilling. 

T deposits were worked from 1790 to 
1810 and again from 1840 to 1917. The min- 
eralized belt extends over a strike length of 
five miles, in an Ordovician formation. The 
old mines are confined to half of this distance, 
divided by the Avoca River—East Avoca and 
West Avoca. 


The proved and probable ore reserves as at 
present defined are as follows:— 


WEST 


TONNAGE 


Pond Lode 


West 
Avoca. 
(Cont’d) 


South Lode 
Pond Lode 





EAST 





TONNAGE 





Copper ; Lead 
% | %o 


1,700,000 118 | = 1.05 
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Ps __GRADE ss 
Zine Sulphur 
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East 1.58 10.6 
Cronebane 
Lode 








The Company’s scheme of ex- 
ploration has been largely confined 
to West Avoca, representing one- 
third of the mineralized area. 


The orebodies dip at an angie of 
about 50 degrees and vary in thick- 
ness from 25 to 90 ft. The reserves 
in West Avoca lie between 300 ft. 
and 1,000 ft. below the surface. At 
1,000 ft. the deposit maintains both 
grade and width. 

Avoca is situated forty-four miles 
from Dublin, and the mines are al- 
ready provided with rail, road, and 
housing facilities. 


The Irish Government, who own 
the deposits, is interested in the 
commercial development of Avoca 
on a rational basis so as to pro- 
vide a stable industry and invites 
inquiries from interested parties. 


All enquiries should be addressed to:— 
The Secretary, 
Mianrai, Teoranta, 
Four Provinces House, 


48, Harcourt Street, Dublin, Ireland 
Telegrams: Mianrai, Dublin 
Telephone: Dublin 52398 





Metallurgist—Mill Superintendent, 
39, married. Seventeen years exten- 
sive experience metallic, nonmetallic 
mineral processing mine examina- 
tion, evaluation. Competent tech- 
nical reports, office procedures, mar- 
ket development; can direct opera- 
tions, research, exploration. Good 
success with labor-management rela- 
tions. Available immediately. Pre- 
fers West or Southwest. M-128-213- 
E-San Francisco. 


Mining Executive, 40, graduate en- 
gineer. Fifteen years broad experi- 
ence all phases coal mining, coal 
preparation, sales, and administra- 
tion. Desires to return to U.S. with 
family. Highest references. Average 
earnings past 7 years over $25,000 
yearly. Desires responsible position 
with first-class mining company. 
M-129. 


POSITIONS OPEN 


Maintenance Project Engineer, 
who can assist an engineering dept. 
in obtaining data on mining ma- 
chines and allied electrical equip- 
ment used in the mining industry. 
Salary open. Location, South. W987. 


Sales Engineer with some experi- 
ence for the sale of diamond core 
bits. Must be willing to travel. 
Headquarters, New York, N.Y. W984. 


Design Draftsman with mining 
equipment experience. Salary, $7200 
a year. South Americ2. W1173(b). 


(Continued on p.ge 320) 








POSITIONS AVAILABLE 


The position of Secretary of the Mining Branch, AIME, has just 
become vacant through promotions within the organization. 

Headquarters at least for the time being would be in New York. 
The work to promote the strength of the Mining Branch would in- 
volve such activities as membership promotion, assisting in arrang- 
ing and conducting meetings, assisting and cooperating with the 
ofticers and committees of the Mining Branch and its four divisions. 
Answering correspondence and inquiries on mining and Mining 
Branch subjects. Publishing or editorial experience helpful. Some 10 
to 20 pct of the time would be spent traveling. Salary is dependent 
upon the man secured, but an initial range of $8000 to $10,000 is 
contemplated. 

Applications will be received by E. O. Kirkendall, Secretary, or 
E. H. Robie, Secretary Emeritus, AIME, 29 W. 39th St., New York 18, 
N. Y., and will be kept confidential so far as present employers are 
concerned. 


The position of Secretary of the Metals Branch, AIME, has just 
become vacant through promotions within the organization. 

Headquarters at least for the time being would be in New York. 
The work to promote the activities of the Metals Branch is varied 
and intensely interesting. It includes arranging for and conducting 
technical meetings; supervision of certain ne Bae he stimulating 
and guiding membership, award, program and other committees; 
and answering correspondence and preparing reports in response to 
requests from members and non-members, industry, and govern- 
ment, on projects of concern to the metallurgical profession locally, 
nationally, and internationally. Some 10 to 20 pct of the time will 
be spent traveling. Salary is dependent upon the man secured, but 
an initial range of $8000 to $10,000 is contemplated. 

Applications will be received by E. O. Kirkendall, Secretary, 
AIME, 29 W. 39th St., New York 18, N. Y., and will be kept con- 
fidential so far as present employers are concerned. 





AERIAL AND GROUND EXPLORATION 


FOR URANIUM AND OIL 





with the finest 
Scintillation Detector System ever built! 


Radioactive anomalies caused by uranium or oil deposits 
are accurately detected and instantly recorded in the air or 
on the ground with the NEW DS-7 survey system. 





Extremely High Sensitivity — 
3 inch sodium iodide crystal ; 
3 inch phototube; greater 
than | million cpm in a 1 mr 
field. 


Rugged Construction— al! 
units thermal insulated and 
shock mounted; Phototube 
and Crystal triple shock 
mounted. 


Completely Moisture Proof 
—circuits operate indefi- 
nitely at 100% humidity. 
Maximum Flexibility —sepa- 
rate units easily adaptable to 
various installations. 

Low Power Consumption — 
only 65 watts. 

Light Weight—approximate- 
ly 75 lbs. total weight. 


The Nuclear-Chicago Scintillation Detector System is ideal 
for airborne or ground vehicle application, Write for full 
technical details with typical installation suggestions and 
exploration techniques, Bulletin ““DS-7 Explorations.” 








nuclear -chicago 











Nuciear instrument and Chemical Corp. 


Ruggedized Chart 233-B West Erie St., Chicago 10, Illinois 


Meter Recorder 
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KEYSTONE BUTTERFLY VALVES « 
Wwitive FLOW CONTROL 


GIVE 


"7 


The indicator plate on a KEYSTONE 
Butterfly Valve tells at a glance when 
the valve is open or closed, or at 
intermediate points between. This 
feature eliminates guesswork, and 
permits KEYSTONE Butterfly Valves 
to be used for accurate throttling 
when full flow is not desired. 

With resilient, replaceable seats, 
KEYSTONE Butterfly Valves effect a 
complete shut-off against pressure or 
vacuum. They are recommended for 
handling liquids, dry materials or 
slurries. Where a positive seal is not 
required, metal seats can be furnished. 

KEYSTONE Butterfly Valves are fur- 
nished in sizes from 1” through 16”, 
for installation between KEYSTONE 
or standard 150 Ib. ASA raised face 
flanges. 

For complete information, write for 
Bulletin No. A-5. 


KEYSTONE Gear-operated 
Butterfly Valve with 
welding ends 


KEYSTONE 
Standard Lever-operated 
Butterfly Valve for use 
between ASA or Keystone 
flanges 


KEYSTONE TOOL CORP. 


P. O. Box 6716 


Telephone KE-1623 


Houston, Texas 


Representatives ir principal cities throughout the world. 
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POSITIONS OPEN 
Ore Dressing Engineer, B.S. in min- 


ing, chemical or metallurgical engi- 
neering, with at least 5 years experi- 
ence involving processes for concen- 
tration of ore. Should be familiar 
with pilot development and full-scale 
operations including construction 
estimates and operating costs; all 
types ore dressing equipment. Will 
act as consultant in this field. Salary 
open. Location, East. W1172. 


Assistant Mine Foreman and Mine 
Level Boss, mining graduates. Salary 
open. South America. W1173(d). 


Metallurgists, metallurgist or met- 
allurgical engineer, 27 to 38, for min- 
erals and chemicals developing man- 
ufacturing processes, improving per- 
formance and evaluating long-range 
proposals. Must have had 4 years ex- 
perience in beneficiation or high 
temperature processes. Salary $6000 
to $9600 a year. Location, Delaware. 
C2699(a). 

Research Metallurgist, 28 to 35, 
B.S. and M.S. in extractive metal- 
lurgy, for research work in nonfer- 
rous metallurgy (lead and zinc). 
Must have had 5 to 10 years experi- 
ence in research work in nonferrous 
metallurgy, preferably some in lead 
and zinc. Salary, $6600 to $7800 a 
year depending on qualifications of 
applicant. Location, Utah. C2658(a). 


Exploration Geologist with considc- 
erable mineral field and magneto- 


| meter survey experience. Salary 
| open. Location, West Indies. F1155. 


Mine Superintendent, with at least 
10 years hard rock mining experience 
to supervise mining, milling, and 
production of mercury from cinnabar 
ores. Salary, $8000 a year plus bonus. 
Location, Idaho. W1105. 


LETTERS 


Gentlemen: 


Please excuse me drawing your 
attention to a slight error on page 
797, MINING ENGINEERING, August 
1954. 

In the bibliography, item 3, “The 
Geology of the Selukive Mineral 
Belt,” the third geologist is stated as 
A. V. Zealby. 

His actual name was A. E. V. 
Zealley, and is so stated in Southern 
Rhodesia Geological Survey Bulletin 
No. 3, 1919. This is a small matter 
but I should like to see the correc- 
tion made. 

He and his wife died in S. Africa 
in an influenza epidemic, shortly be- 
fore the article was published in 
March 1919. It was my good fortune 
to have known them both, and I last 
met them at my home near Cam- 
bridge, England, in 1915. 

I am not a Geologist, but as an 
Assayer I have a passion for getting 
things right! 

Henry N. Marr 
Wicklow, Eire 





A 4 


“S, PRODUCTION LOADING WITH 
ss EIMCOS WILL SAVE YOU MONEY 


WRITE FOR 11017A-8-C 


THESE BULLETINS WILL TELL 
YOU HOW AND WHY 
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DRIVING A I0-MILE TUNNEL FOR 
$500-MILLION ALCAN PROJECT 


Atlas Copco Light Rock Drills fitted with ‘Sandvik Coromant’ tungsten-carbide- 


tipped Drill Steels cut Tahtsa Lake-Horetzky Creek section... shows performance ad- 


vantage over heavy equipment. 











This chart shows the extent of the $500-million Alcan 
project—probably the largest engineering feat ever 
undertaken by a single industrial concern. 





They can do anything 
nowadays. Change rivers 
flowing east, west. Drive 
tunnels through the heart 
of a mountain. Scoop out 
a mountain to build an 
underground power house. 
Erect transmission lines 
over wild passes .. . This 
sort of enterprising thing 
took place on the recently- 
completed hydro-electric 
project in British Colum- 
bia, Western Canada, for 
the Aluminium Company 
of Canada (Alcan), and will 


provide cheap, abundant 
power for their new alum- 
inium smelting plant at 
Kitimat, 50 miles to the 
north of the power house. 


LIGHT ROCK DRILLS VERSUS 
HEAVY DRIFTERS 

The now harnessed waters of the 
Nechako River flow into the Tahtsa 
Lake reservoir, then down the 25- 
foot horseshoe-shaped tunnel, 10 
miles long, to the underground 
power house at Kemano. Tunnel- 
ling from the upstream end— 
Tahtsa Lake to Horetzky Creek— 
was undertaken by Atlas Copco 
lightweight rock drills and Coro- 
mant tungsten-carbide-tipped drill 
steels. (This equipment was sup- 
plied by Canadian Copco Limited.) 
Heavy drifters of a different make 


’ i" and fitted with detachable bits tun- 


Atlas Copco drills—one-man machines—drilling with Sandvik Coromant Drill Steels on the 
West Tahtsa tunnel face. 
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nelled from the downstream and at 
Kemano. How did the two types of 
equipment compare ? 


TOUGH GOING, BUT TIME 
LIMIT KEPT 


Rockencountered from the upstream 
end consisted of greenstone and me- 
tamorphic complex—probably the 
worst rock formation encountered on 
the tunnelling projects. In spite of 
the enormous difficulties this creat- 
ed, Atlas Copco machines did an 
outstanding job, and the rigid time 
limit—the end of 1953—was kept. 
Atlas Copco light rock drills are one- 
man machines, and because of this it 
was possible to employ a greater 
number of drills simultaneously at 
the face. As the penetration rate per 
rock drill was about the same for the 
two types of drills, the drilling time 
per round was considerably shortened 
using Atlas Copco drills. At the same 
time, their drilling crews were only 60 
to 70°%, of the crews needed for the 





heavier drills. On the whole, the light 
equipment was far more economical, 
with overall lower capital outlay, 
labour and maintenance costs. For 
further comparison, see the table be- 
low, which gives some typical data 
for drilling with the two types of 
equipment. 





Heavy Drills | Atlas Copco 





West 


Heading - - - Kemano Tahtsa 


Heavy Atlas 
ee Oe. eh ace Drills Copco 
Number of rock drills 15 21 


Detach- |Coromant 
Bits. Steels - - able integral 
bits rods 


Footage per bit - - 240 600 
Number of regrinds - 8-10 8-10 
Drilling time in minutes - 100 87 
Typica! total shift crew Rie te 40 31 
Pounds of powder per cu. yard - 5.41 3.20 

















(The information was compiled by C.W. Abrahamson, 
Assistant Resident Engineer for Alcan and published 
in the December 1953 issue of Western Construction.) 


Every man to a machine! This picture taken at the West Tahtsa tunnel face 
Atlas Copco light rock drills were also used in clearing clearly shows how a large number of Atlas Copco light rock drills can be handled 
the way for the erection of 50 miles of trensmission lines by a small crew. 
from Kemano power house to the smelting plant at Kitimat. 








Atlas Copco Compressed Air Equipment is manu- - Readers in countries outside those listed here and who do not know the 


factured or sold and serviced in 48 countries mame of their local Atlas Copco company or agent, please write, in the 
throughout the world by The Atlas Copco Group, _first instance, to AB Atlas Diesel, Stockholm 1, Sweden. 

which embraces companies trading under various 

names such as Atlas, Atlas Diesel, Atlas Polar, 2 ET aD en eae 
Atlas Copco, Copco, Delfos and Sampa. | see forward details of Atlas Copco rock drills and Sandvik 


POST THIS COUPON to the most convenient | Coromant drill steels. 
of the addresses given here: ranean 

U.S.A., Copco Pacific Ltd., 930 Brittan Avenue, San es 

Carlos, California; Copco Eastern Ltd., P.O. Box 2568, COMPANY 

Paterson 2, N.J.; CANADA, Canadian Copco Ltd., Mon- 

treal, A.M.F., Quebec; MExICO, Copco Mexicana, S.A., ADORESS ___-.- 
Apartado Postal 56, Torreon, Coahuila ; PERU, Compania 
Atlas del Peru, S.A., Apartado 2982, Lima. 

UNITED KINGDOM, The Atlas Diesei Co. Ltd., Wembley, 
Middx.; FRANCE, Atlas Polar S.A., 29, Rue Marbeuf, 
Paris 8e; HOLLAND, N.V. Holland-Atlas, P.O. Box 6056, a ea : ore 
Rotterdam ; ITALY, S.A.M.P.A., Viale Marche 15, Milan. SEES 5 PE A GIR 
AUSTRALIA, Australian Atlas Company Pty., Limited, 
P.O. Box 54, Auburn, N.S.W.; soUTH AFRICA, Delfos 
(Pry) Ltd., P.O. Box 504, Benoni, Transvaal. matic Tools and Paint-spraying Equipment. 


tT 2:3: tt ae SS - ee: OC CS: CO Ue: 0 CUP. SO he eS eee 
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*| am also interested in other Atlas Copco equipment 
(please state which beiow). 





* Manufacturers of Stationary and Portable Compressors, Rock-drilling Equipment, Loaders, Pnew- 





OWNER: Peel Tree Mine, Clarksburg, W. Va- 


“ - Diesel powers 42" 
LATION: GM "4-71" 
one Coal Recovery — by 
Salem Tool Company, Salem, Ohio. 


Quick-acting General Motors 2-cycle Diesel 
power speeds production and cuts costs in every 
kind of mining operation. 


With power at every piston downstroke from 
2-cycle operation, a GM Diesel accelerates faster, 
responds to controls quicker. It fits where other 
Diesels won’t in many kinds of mining equip- 
ment because it packs more power into a 
smaller, lighter engine. Clean simple design 
makes maintenance easy, speeds servicing. And 
when parts are needed, GM Diesel distributors 
give quick delivery at low cost. 
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500 tons coal 
Works 9 to ll 
0-foot holes 


PERFORMANCE: Mines up to 


per day with 3-man crew. 
hours per day drilling 17 
42" in diameter. 


MINES 500 TONS PER DAY 
with GM Diesel Power 


Call in your GM Diesel distributor for full de- 
tails on GM Diesel power for your mine. And 
before you buy a Diesel, check parts costs, too. 
For example, GM Diesel cylinder liners cost up 
to 40% Jess than liners for other Diesels of 
comparable power. That’s one reason why GM 
Diesels cost less to buy and less to maintain 
than other Diesel engines, 


DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS + DETROIT 28, MICHIGAN 
Single Engines ...30to300H.P. Multiple Units... Upto 893 H.P. 





The Price Alone of CRD one-use bits 





can lower your drilling costs 
...and they are made and backed by CLEVELAND Rock Drill 


How do Cleveland GRD one-use bits save you money? 
It’s just plain economics. You see, the price of CRD 
bits on an average, is less than one-half that of a multi- 
use bit. In fact, the price of a CRD bit comes close to 
matching the cost of reconditioning a multi-use bit. 

So the price alone of CRD one-use bits can help you 

cut your drilling costs. But there are other reasons to 
use CRD bits, too. 
Faster Drilling Speed — Special offset gauge feature, 
which permits the use of thinner wings and a steeper 
reaming angle, greatly reduces binding and provides 
ample clearance for cuttings. Result is a free, fast- 
—e chiseling action that gives you greater drilling 
speed. 


Less Drill-Steel Breakage — The method of attachment 


used with the CRD bit eliminates threads on the drill 
rod. Since a drill rod is only as strong as the root 


diameters of its threads, the tapered threadless CRD 
design provides longer drill-steel life — reduces drill- 
steel handling and reconditioning costs. 


Lower Rock Drill Repair Costs — Because the CRD bit 
design reduces binding in the hole, there is less strain 
on the rotation parts of your rock drills. Rifle bars, 
rifle nuts, and chucks last longer. You get more drilling 
done at lower cost. 

Since no special equipment is needed for recondi- 
tioning bits or threading rods, you owe it to yourself 
to try a can of CRD bits. They’re ideal for roof bolting 
and for use in your stopes as well as in your headings. 
A short trial will give you first-hand information on 
the ability of these bits to cut drilling costs in your 
property, as they have in so many others. 

Bulletin RD-29. gives detailed information. A copy 
is yours for the asking — just write for it. 
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Series A" Bits 
For series “A” drill | 1% 
steel connection on 
any steel. Best 
suited to 1%” steel. 


M% 
We 
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he ; any steel. Best 
1%, suited to af, 1", 
1% | Deep Bive and 14” steel, 

















Aluminum 








Cans ore labeled showing size of steel socket. gange of bit, and color. 











CLEVELAND ROCK DRILL DIVISION 


Westinghouse Air Brake Co. 


12500 BEREA 
CLEVELAND I1, 
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LESS TIME OUT FOR MAINTENANCE... 


Overhead reduced to a minimum 


WITH TRAYLOR HB JAW CRUSHERS 


PRIMARY 
GYRATORY CRUSHERS 


In scores of installations, Traylor HB Jaw Crushers have proven 
their ability to cut maintenance costs . . . reduce power requirements 
and boost production output. Traylor’s original curved jaw plates, Pon rote fnag ted 
applying power as a direct crushing force, are mainly responsible for 
this amazing record. They outlast ordinary plates 3 to 1. Traylor 
° . . ° e i - SECONDARY 
curved jaw plates distribute wear evenly so they retain their original GYRATORY CRUSHERS 
curved shapes indefinitely. 


Traylor HB Jaw Crushers are made in a wide range of sizes with 
feed openings from 36” x 42” to 56” x 72”. Capacities range from 
120 to 540 tons per hour. Get the facts .. . find out how Traylor HB 
Jaw Crushers produce greater capacities using less power per ton cies Gunman 
produced. For the full story send for illustrated bulletin 5105. 


GRINDING MILLS 


APRON AND 
GRIZZLEY FEEDERS 


TRAYLOR ENGINEERING & MFG. CO. 
734 Mill St., Allentown, Pa. SEND FOR BULLETINS 
Conadian Mirs.: Conadion Vick Ltd., Montreal, P. © . .« just mention the Traylor 


yreater profits Equipment that interests you. 


SALES OCPFEC ES . NEW YORK CHICAGO . SAN FRANCISCO 
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Dow Announces 


SEPARAN 261 


a superior floceulant 





~ 


—— a 


SEPARAN 2610 IMPROVES SETTLING RATE. The cylinder on the right 
shows untreated ore pulp containing 15% solids. The cylinder on 
the left containing the same pulp has been treated with .03 lb. 
SEPARAN 2610 per ton of dry solids. The picture was taken 30 seconds 
after addition of sEPARAN 2610 and agitation. 


Under both laboratory and mill conditions, separan* 2610 has 
shown the following advantages over other flocculants: 
* Stepped up settling rate 
Increased overhead clarity 
Improved filtration rate 
Decreased filter cake moisture 
Increased recovery 
And reduced cost—even as low as 1/10 of a cent per ton 
of solids. 
Prove to yourself the advantages of SEPARAN 2610. Send this 
coupon in today for your trial sample and literature. THE DOW 
CHEMICAL COMPANY, Midland, Michigan. *Trademark 


SEPARAN 2610 IMPROVES FILTRATION RATE. Filter above shows thin 
cake formed by untreated material. Filter below shows thick cake 
collected in the same length of time using sepaRAN 2610. This heavy, 
porous cake is much lower in moisture than the untreated material, 


i oullinnestienntitonetintitanntinntnantitenntitantiann) 


THE DOW CHEMICAL COMPANY 
Dept. TS 788C, Midland, Michigan 


Please send me further information and a trial sample of SEPARAN. 


Name 





Company 





Address. 
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you can depend on DOW CHEMICALS 
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BOOKS 


Isotepe Geology, by Kalervo Ran- 
kama, McGraw-Hill Book Co. Inc., 
$12.00, 535 pp., 1954.—The author, re- 
search professor, mineral chemistry, 
University of Helsinki, has coined 
the term “isotope geology” to cover 
the geological applications of nuclear 
research. In this term “geology” is 
used in a broad sense to include 
branches of research such as geo- 
chemistry, geophysics, and biology. 
This book is intended to serve as an 
introduction to the physics, chem- 
istry, and natural science of nuclides 


and to acquaint the geologist with 
their many possible applications. Ex- 
tensive bibliography. 


Applied Geophysics, In the Search 
for Minerals, by the late A. S. Eve 
and D. A. Keys, Cambridge Univer- 
sity Press, $7.50, 382 pp., 4th ed., 
1954.--An introductory textbook 
dealing with magnetic, electrical, 
electromagnetic,’ gravitational, seis- 
mic, and radioactivity methods of 
exploration. Well-logging methods 
are discussed, developments since 
1938 are covered, and new material 
is included on aerial survey instru- 
ments, gravimeters, seismic reflec- 
tion, and methods of locating radio- 
active ores. 











For flotation concentrates thickening ahead of 
filtering—or for tailings disposal or reclamation, 
Hardinge Thickeners provide: 


1. “Auto-Raise” to avoid lost production from 
overloads. 

2. Manual or power raise to supplement “ Auto- 
Raise.” 


... for all 


clarifying, 


thickening and 
de-sliming 
operations. 


3. Replaceable ring-type ball bearing support 


for rotating mechanism. 
4. Spiral rakes for maximum underflow density. 


Also available are froth rakes for froth-free over- 
flow and superposed type tank construction for 
minimum floor space and building economy. Com- 


plete specifications on request. Bulletin 31-D-2. 


EARDINGE 


COMPANY, 


YORE, PENNSYLVANIA - 


240 Arch St. * 


INCORPORATED 


Main Office and Works 


New York + Toronto + Chicago + Hibbing - Houston + Salt Lake City + San Francisco 
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ORDER YOUR BOOKS THROUGH 
AIME—Address Irene K. Sharp, Book 
Department. Ten pct discount given 
whenever possible. 











Holzerne Dach-und Hallenbauten, 
by Anton Gattnar and Franz Trysna, 
Wilhelm Ernst & Sohn, Berlin, avail- 
able in the U.S. from Stechert- 
Hafner Inc., approximately $10.50, 
348 pp., 6th edition, 1954-——-Wooden 
mill buildings and roof structures are 
treated in a highly practical manner. 
Part A covers the design of the fun- 
damental structural elements; part B 
gives details of the various types of 
roofs for residential and public build- 
ings; part C presents the engineering 
features of roof and shed structures, 
including stress analysis, erection 
methods, and detailed examples of 
designs. 


Metallurgy of the Non-Ferrous Met- 
als, by W. H. Dennis, Sir Isaac Pit- 
man & Sons Ltd., London, available 
in the U. S. from Pitman Publishing 
Corp., $12.50 647 pp., 1954.—This 
up-to-date, practical book for stu- 
dents, metallurgists, and engineers 
deals with metals, beginning with 
copper and ending with rare earths 
and radium. Information is given on 
source, extraction operations, refin- 
ing, and for major metals, proper- 
ties, alloys, and uses. U. S. metallur- 
gical practice is given prominence. 
Rotary-Percussion Drilling, by 
Emory N. Kemler, Summary Re- 
ports, $8.00, various pagings, 1954.— 
Mainly a guide to the extensive pat- 
ent literature of a subject on which 
there is little technical literature. It 
includes a brief review and a biblio- 
graphy of published articles, and ab- 
stracts of patents on rotary percus- 
sion drills and on pneumatic and 
other devices. Abstracts include a 
brief statement from the patent giv- 
ing the objective and some of the 
advantages stated, Claim One, and 
usually, one drawing. 

The Chemistry of Portland Cement, 
by Robert Herman Bogue, Reinhold 
Publishing Corp., $16.50, 793 pp., 
1955.—This reference book has been 
thoroughly revised to include recent 
research developments. Important 
new work on molecular and crystal- 
lographic structure and on testing 
methods are incorporated. Detailed 
treatments of clinker constituents, 
high-temperature phase _ research, 
hydration, setting, and hardening 
constitute the major part of the 
book, with additional chapters on 
the history, classification, manufac- 
ture, and testing of cement. 


Falk’s Graphical Solutions to 100,- 
000 Practical Problems, prepared and 
edited by Karl H. Falk, Columbia 
Graphs, $6.00, 419 pp., 4th ed., 1954. 
—A compilation of 400 worked-out 
graphs covering standard calcula- 
tions for a wide range of practical 
problems in mechanics, hydraulics, 
physics, chemistry, shopwork, con- 
struction, electricity, weights and 
measures, and other fields. 





Please Order Publications on this 
Page from the Publishers 


Scientific Papers on Uranium De- 
posits, Economic Geology, March- 
April 1955 issue, No. 2, $1.50, 105 
Natural Resources Bldg., Urbana, Ill. 
Issue is exclusively devoted to 
twelve different papers and discus- 
sions of uranium deposits of the 
Colorado Plateau. They are mainly 
written by AEC geologists. 


Geologic Map of Oklahoma, by Hugh 
D. Miser, Chief of Distribution, Geo- 
logical Survey, Washington 25, D. C., 
$2.50 (with or without road over- 
print), approximately 40x72 in., 
1954.—This map replaces the first 
geologic map of Oklahoma published 
in 1926, which was also prepared 
under Mr. Miser’s direction. More 
than 80 pct of the state is covered 
by mapping done after 1926. 


California Journal of Mines and 
Geology, Div. of Mines, Ferry Bldg., 
San Francisco 11, Calif., $1.00, Octo- 
ber 1954.—This issue contains “Nine- 
teenth Century Mines and Mineral 
Spring Resorts, Lake County, Cali- 
fornia,” by Frederick J. Simoons, 
and “Mine and Mineral Resources of 
Santa Clara County, California,” by 
Fenelon F. Davis and Charles W. 
Jennings. 


Engineers’ Job Directory, Decision 
Inc., 105 E. 4th St., Cincinnati 2, Ohio, 
$2.25, 36 pp., December 1954.—Key 
facts presented in capsule form, giv- 
ing information about 129 companies: 
industry, year founded, products, 
number of employees, and whom to 
contact. Index lists types of engi- 
neers wanted, also plant, sales and 
research cities and states. Another 
section lists the companies interested 
in undergraduates for summer jobs. 


Methods of Reasoning, by P. D. Scott, 
Cleveland Engineering Society, 2136 
E. 19th St., Cleveland 15, Ohio, 
$1.00, 16 pp., 1954—‘“The average 
technical expert is so grateful to get 
one answer to a problem that it never 
occurs to him there may be another.” 
This extremely quotable booklet is 
the practical application of the tools 
of scientific method to the everyday 
problems of industry and engineer- 
ing. The author has had 25 years ex- 
perience in training engineers and 
technical personnel and this mate- 
rial has been the foundation for 
courses and discussion groups in the 
Society. 


Glossary of Selected Geologic Terms, 
by William Lee Stokes and D. J. 
Varnes, Colorado Scientific Society, 
Box 688, Denver, Colo., prepublica- 
tion price, $2.50 clothbound, $2.00 
paperbound.--This glossary soon to 
be published will contain 2600 geo- 
logic terms used by geologists, en- 
gineers, and professional men in 
allied fields. Send order and check to 
Treasurer of the Society before May 
15, 1955. 


Fires and Explosions at California 
Mines and Tunnels, by Emory Smith, 
California Dept. of Industrial Rela- 
tions, Div. of Industrial Safety, 965 
Mission St., San Francisco 3, Calif., 
free, 17 pp., January 1955.—The au- 
thor is supervising safety engineer 
for the division and technical con- 
sultant for the Mineral Extraction 
Committee, California Industrial 
Safety Conference. 


The Determination of Uranium in 
Uranium Concentrates Using Ethyl! 
Acetate, by R. J. Guest and J. B. 
Zimmerman, Technical Paper 8, 
Mines Branch, Dept. of Mines & 
Technical Surveys, Ottawa, Canada, 


The Geology of Texas, Vol. I, Strati- 
graphy, by Sellards, Adkins, and 
Plummer, Bulletin 3232, Bureau of 
Economic Geology, University Sta- 
tion, Box 8022, Austin 12, Texas, 
$3.25, 1007 pp., 54 fig., 10 pl., 1932.— 
Third printing, paper binding. 


Phosphorite in Eastern Llano Up- 
lift of Central Texas, by Virgil F. 
Barnes, Report of Investigations No. 
23, Bureau of Economic Geology, 
University Station, Box 8022, Austin 
12, Texas, 15¢, 9 pp., 2 fig., 1954.—Of 
interest as outlining possibilities for 
production of phosphorite in the 
Marble Falls area and suggesting 


25¢ Can., 19 pp., 1954. 


further discoveries. 














* OSMOSALTS 
x OSMOPLASTIC 


* and M-T-M (Mine Timber Mix) 


The Mine Proven Wood Preservatives 
That Will CUT YOUR TIMBERING 
COSTS IN HALF Yes, in the future, you can 


get half of your mine timbers absolutely free be- 
cause OSMOSE Treated Timbers will save you 
at least half your annual timbering bill. By mak- 
ing all timbering in permanent places LAST 3 
to 5 TIMES LONGER, Osmose Treated Mine 
Timbers not only save you the cost of new tim- 
bers, but ALSO the high labor cost of making 
replacements. 


There are two ways for you to cut your timber- 
ing costs in half: (1) We will supply you with 
Osmosalts, or Osmoplastic or M-T-M (Mine 
Timber Mix), and you can TREAT YOUR 
OWN TIMBER or (2) We can sell you ALL 
TYPES of Osmose Treated Mine Timbers di- 
rect from one of our mills. Either way you get 
BIG SAVINGS! Write for complete details! 
Sead for WUlustriated Sooklet 


“Force Down Your Operating Cost” is a 16-page book that shows 
and cells all about the Osmosalts treatment. Write for it today! 
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to reduce flotation tailings loss. Treating 333 1/24 hr., tailings were 
assaying .0577% WO). After installing the 8 cell No. 24 DENVER “Sub-A” 
Super Rougher Flotation Machine, tonnage was increased and tailings 
assays were immediately lowered to .0516% WO. This amounted to 


This 8 cell No. 24 (43x43) DENVER “Sub-A” Super Rougher Flota- 
tion Machine, including installation, paid for itself in less than two 
months! In June, 1954, this machine was installed at the Glen, Mont., 
tungsten (scheelite) operation of Minerals Engineering Co. as a scavenger 








This is the new DENVER Reagent Feeder 
Most important new feature is a special inlet 
float valve so reagents can be easily piped into 
feeder from a storage drum. Also, two other 
improvements include a new, precision Hand 
Wheel adjustment for micrometer accuracy, and 
a calibrated feed indicator. Write for Item 
No. 325 


Thorough dispersion of reagents prior When the DENVER Cone Type Dry Reagent 
to flotation is accomplished by this 12’x12’ Feeder is used to feed dry reagents to a DEN- 
DENVER (Patented) Super Agitator and Con- VER Conditioner, as pictured above, it can be 
dition Patented standpipe gives positive re- readily mounted to feed directly into the tank, 
circulation of pulp in conditioning cycle, insures where efficient dispersion of the reagent and 
intimate reagent contact with pulp particles pulp is affected. Feed is easily and accurately 


and higher flotation efficiency lItem No. 323 controlled. Write for Item No. 324 
9 y 


"The firm that makes tts friends happler, healthier and wealthier” 
DENVER EQUIPMENT COMPANY 


1400 17TH STREET DENVER 17, COLORADO 
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about $300 daily in new profits. Based on these profitable results, Minerals 
Engineering Co. decided to increase their plant capacity to 600 T/24 hrs 
Three additional 4 cell No. 24 DENVER “Sub-A” Super Rougher Flotation 
Machines are being installed in the new roughing and scavenging circuits 


Write for Item No. 321. 


DENVER Disc Filter has patented segment 
that gives drier cake by using gravity drainage 
as well as vacuum. Complete removal of filtrate 
prevents “blow-back.” This 6’-8 disc DENVER 
Disc Filter is used to reduced zinc flotation con- 
centrates from 30% solids in filter feed to 8% 
moisture in cake. Write for Item No. 327 
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DECO machinists prepare two of an order of four 6’x10’ DENVER 


Cyanidation plant 


medium 


DENVER Equipment Co. bulletins on DEN- 
VER Jaw Crushers, DENVER-Dillon Screens and 
DENVER SRL Sand Pumps contain details on 


construction, capacities, operating features, re- 


lated tables and data. If you have not received 
one through the mail, write for your copies at 
once. Write for Item No. 326. 


Steel Head Mills for shipment to Spain for use in 
Each mill is equipped with m inganese ers, small 
diameter trunnion overtlow and 125 hp. motors : 
They are following the African practice of using s 3 grind 
ing media, rather than forged steel grinding balls 
in closed circuit with a DENVER Rake Classifier.) Item No. 322 


o 600 1/24 hrs 
juve to light grinding 


Each mill will operate 


The Colombia National University, Bo- 
gota, Colombia, Mineral Pilot Plant was de- 
signed and equipped by DECO. It in jes com 
plete facilities for selective flotation and gold 
cyanide leaching pilot mill and testing work 
Technicians were trained in the DECO Laboro 
tory, Denver. For tests and equipment, item 328 


TODAY, FOR ADDITIONAL INFORMATION ... . Please request additional information by the Item Number. 


Sere ARES BRUNE, Tees Sipe 50026, 
, Phone Marine 4918. 
Sqvore, Cable DECOLON, 


Jvarez 14, Phone 21-1477. 


, Broadway & 9th, Bez Valley, Cable DECOJO, Ph. 25-7531. 








Ni-Fe Battery 


A nickel-iron battery to give 25 
pct more power in approximately the 
same space as its predecessor was in- 
troduced by the Edison Storage Bat- 
tery Div., of Thomas A. Edison Inc. 
All structural cell parts in the new 
battery are of nickel or nickel plated 
steel. Circle No. 1 


Core Drill 


Lightweight, portable core drill- 
ing machine with detachable bits for 
miners and prospectors has been de- 
veloped by Demo Tool Corp. The 


oy Bac ie ee le 


DL875s weighs only 50 Ib and drills 
from % to 6-in. diam holes through 
all materials including steel rein- 
forced with concrete without change 
of bit. Circle No. 2 


Box Car Door Opener 


Lug-All Co. has a new tool for 
opening box car doors. With a total 
pulling capacity of 3000 lb, it is re- 
ported that it will even open doors 
on 50-ft box cars. Model HDR-27 
weighs 12% lb and has a reach of 27 
ft. It may be rigged by single cable 
for extra long reach or double cable 
to provide extra power. An eye bolt 
and clevis hook combination at end 
of the frame permits right angle an- 
chorage on projecting parts of the 
box car. Circle No. 3 


Plastic Pipe 

Easton Plastic Products Co.’s rigid 
polyvinyl chloride pipe is made in 
all standard pipe sizes from % to 2 
in. Pipe can be threaded and is used 
with rigid PVC fittings sold by the 
same company. Easton is currently 
developing 3 and 4-in. pipe and an- 
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ticipates production of 6 to 8-in. sizes 
at a later date. Circle No. 4 


Electric Shovel 


The latest model 1800 P&H electric 
shovel is Harnischfeger’s largest. It 
has 8-cu yd capacity, electronic con- 
trol for all operating functions, cen- 


<. 
a 


tralized ac-drive, widespread boom 
foot with rubber shock absorbers, 
and externally mounted propel rake. 
P&H reports that the electronic sys- 
tem can be understood and easily 
maintained by the average electri- 
cian. Circle No. 5 


Compressor 

Class ATH compressors are an 
addition to the line of water-cooled, 
double-acting air and gas compressors 
built by Pennsylvania Pump & Com- 
pressor Co. Design employs a three- 
section air cylinder; fronthead, jack- 
et, and backhead. Horsepower re- 
duction facilitated by improved heat 
transfer allows compressors to oper- 
ate at lower temperatures. Circle 
No. 6 


Portable Pump 

Eastman Pacific Co. is marketing 
the EPCO Pumper, a complete unit 
for supplying fresh or salt water at 
300 psi and 7 gpm. Model GMS with 
1.6 hp gasoline engine weighs only 
30 lb, and is easily portable. Circle 
No. 7 


Crawler Tractor 

The new HD-21 crawler tractor, 
said to be the biggest ever put into 
production, is coming off assembly 
lines at Allis-Chalmers Mfg. Co.’s 


os 


e FILL OUT THE CARD FOR MORE INFORMATION e¢ 


Springfield plant. Weighing 44,000 
lb, the tractor develops 204 hp at the 
flywheel and will offer high-output 
torque converter as standard equip- 
ment. The HD-21 also has high ca- 
pacity cooling system, a new master 
clutch, new transmission, Tru-Di- 
mension track, and wrap-around ra- 
diator guard. Circle No. 8 


Stronger Rope 


New wire rope said to be at least 
15 pet stronger than the best grade 
now being manufactured was an- 
nounced by American Chain & Cable 
Co. Important changes give new 
grade 300,000 psi tensile strength 
through special analysis high carbon 
steel and improved processing. VHS 
preformed rope, being marketed 
through the Hazard Wire Rope and 
American Cable Divisions, has al- 
ready been widely tested in con- 
struction, mining, and other fields. 
Present diameters available range 
from 2 to 2 in. Circle No. 9 


Centrifugal Pumps 

Dorr-Oliver Inc. is offering three 
more sizes of the Oliver type L cen- 
trifugal pump to complete the range 


from 1 to 2-in. The corrosion resis- 
tant pump incorporates new ele- 
ments of design increasing efficiency 
and simplifying priming. In the 1%, 
1%, and 2-in. sizes all parts in con- 
tact with liquid are stainless steel, 
bronze, or cast iron. Circle No. 10 


Hook-On Ammeter 


Design ideas coupled with molded 
plastics make possible the more com- 
pact General Electric hook-on am- 
meter which features measurement 
on insulated or uninsulated circuits 
without interruption of service. Cir- 
cle No. 11 


News & Notes 

American Hoist & Derrick Co. 
acquired the Thomas Laughlin Co., 
Portland, Maine, wire rope accessory 
manufacturers . . Strachan Ma- 
chiner Co., mining equipment and 
supplies, has moved from a San 
Francisco office to 600 16th St., Oak- 
land, Calif .. . Ottawa Silica Co. has 
acquired Standard Silica Corp... 
Keller Tool Co., Grand Haven, Mich., 
has become the Keller Tool Div. of 
Gardner-Denver Co. through con- 
solidation. 











Free 


literature 
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(21) PRECIPITATORS: Research- 
Cottrell’s 28-page bulletin outlines 
the general principles of electrical 
precipitation with photographs and 
diagrams, Individual sections are de- 
voted to applications for iron blast 
furnaces, ferromanganese furnaces, 
iron cupolas, open hearth furnaces, 
and cement mills. 


(22) BLASTHOLE DRILL: Bucyrus- 
Erie’s bulletin 50-R-2 describes the 
50-R blasthole drill for putting down 
9% to 12%-in. diam holes. Rotary 
drive machinery, powered by an 
electric motor, is Ward Leonard con- 
trolled, a first for rotary blasthole 
drills. To meet the demands of mine 
and quarry, the 50-R has a heavy 
duty crawler mounting, all steel 
trussed frame, and quick leveling 
hydraulic jacks. 


(23) MAGNETIC SEPARATOR: 
Bulletin 86 from Stearns Magnetic 
Co. covers the type R cross-belt mag- 
netic separator. Shown are operat- 
ing features and improved design. 


(24) BULK CHEMICALS: Contain- 
ing many layout drawings and photo- 
graphs, “Chemicals—Handling and 
Storage” shows Sauerman Bros.’ 
storage machines in various installa- 
tions. Sauerman engineers develop 
systems to meet needs of the bulk 
chemicals industry and work with 
consulting engineers and plant de- 
signers to fit scraper storage into 
building plans. 


(25) CONCENTRIC ACTION: Book- 
let 2554 presents Link-Belt vibrating 
screens for scalping, sizing, dewater- 
ing, and rinsing. Vibrator is inte- 
grally mounted with the box to im- 
part a positive, smooth action. Vi- 
bration amplitude is easily adjusted 
to handle a range of material charac- 
teristics from sticky ores to soft, dry 
feeds. 


me 


MAIL THIS CARD 


for more information on 
items described in Manu- 
facturers News and for 
bulletins and catalogs 
listed in the Free Litera- 
ture section. 
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(26) BIN LEVEL CONTROL: Bulle- 
tin 11-0 from Stephens-Adamson 
Mfg. Co. covers an improved type 
heavy duty Tellevel bin level con- 
trol. Major changes involve a rede- 
sign of switch housing and deflector 
mechanism to further reduce any 
possibility of sticky material build- 
ing up on the unit. 


(27) THE OPERATOR’S THE 
BRAINS: Available from Power 
Crane & Shovel Assn. is a 3l-page 
manual for operators of power 
cranes, shovels, and  draglines. 


Called “125 Ways to Better Power 
Shovel-Crane Operation,” the pock- 
et-size booklet gets across its points 
with drawings and a minimum of 
text. An illustrated chart of 18 hand 
signals appears on the back cover. 


(28) REPOINTING DIPPER TEETH: 
To aid shovel users in selecting the 
right repointer style for dipper teeth, 
American Manganese Steel Div. has 
released a revised guidebook, WA-77. 
Included are latest developments in 
repointer design and welding rods 
for attaching or hardfacing teeth. 


(29) SAND FILTER-CLARIFIERS: 
Hardinge Co. has a 4-page bulletin 
30-C on circular sand filter-clarifiers. 
The mechanism, essentially a spiral 
rotating scraper suspended at the 
tank center, takes a cut from the 
sand bed surface when filter rate 
decreases. Used where a crystal- 
clear filtrate is desired, numerous in- 
stallations have been made for filter- 
ing gold solutions in cyanide mills, 
sodium chloride solutions in chlorine 
producing plants, and other solutions 
in chemical plants. 
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(30) SEPARATORS: Bulletin B-1500 
from Dings Magnetic Separator Co. 
offers a full line of wet magnetic 
separators for taconite, magnetite, 
and Heavy-Media applications as 
well as roaster ores, pyrrhotite, and 
beach sands. Other products shown 
include demagnetizing coils, mag- 
netizing biocks, and drill extractors. 


(31) EARTHMOVING: “Handling 
Clay the Profit Way” from Cater- 
pillar Tractor tells how various Cat 
owners and operators have saved 
time and money on all kinds of ap- 
plications. Brochure is illustrated 
with action photographs. 


(32) AIR POWER SYSTEM: Point- 
ing out that power losses in com- 
pressed air lines are frequently as 
high as 30 to 50 pct, booklet from 
Ingersoll-Rand shows how to go 
about finding out if more air is being 
wasted than the repair and renova- 
tion of the distribution system would 
cost. Procedures are then shown to 
bring the system up to accepted 
standards. 


(33) RADIATION SURVEY: Bulle- 
tin 10 from Jordan Electronic Mfg. 
Co. features the model AGB-1-SR 
designed for prospecting. Offering 2 
ranges of 00.1 to 1 and 1 to 100 micro 
roentgens per hr, instrument covers 
a radiation range that formerly re- 
quired a Geiger counter, a medium 
and a high range ion chamber 
instrument. 


(34) ASA STANDARDS: New edi- 
tion from American Standards Assn. 
lists, indexes, and gives ordering 
data on about 1500 standards. There 
are 210 for construction and civil 
engineering, 62 in the field of metal- 
lurgy, 18 on mining, and the balance 
on a host of other fields from draft- 
ing practice to photography. 

(35) ALLOY STEELS: Improved 
weight-to-strength ratios, high im- 
pact strength, and shock-load resis- 
tance are discussed in Climax Mo- 
lybdenum Co.’s “Alloy Steel Pays 
Off.” Economies resulting from alloy 
steel use are documented by more 
than 60 case histories. 
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(36) AIRBORNE SURVEYS: Data 
sheet from Sherwin Instrument Co. 
covers scintillation counter, model 
SC-10. This extremely sensitive re- 
cording unit for airborne or ground 
geological, uranium, and oil surveys 
can be mounted in any type air- 
plane or land vehicle. 


(37) CONVEYOR CATALOG: Bar- 
ber-Green Co.’s 192-page catalog con- 
tains a wide selection of standard- 
ized drives, take-ups, trusses, idlers, 
belting, and accessories. There are 
more than 60 pages of typical con- 
veyor layouts and installation photo- 
graphs, as well as a section on shuttle 
conveyors, stackers, feeders, and 
portables. 


(38) GAMMA RAY SURVEYS: Re- 
search Inc. has a 6-page, 2-color bul- 
letin, “Uranium Exploration Through 
Modern Precision Methods.” Given 
are detailed, illustrated descriptions 
and dollar costs of surveys and re- 
search services for companies, in- 
dividuals, and Government agencies, 
such as the AEC. 


(39) TITRIMETERS: Fully illus- 
trated with in-use photographs, 
charts and curves, 16-page bulletin 
from Fisher Scientific Co. shows 
why titration by instrumentation 
has made volumetric analysis about 
the “fastest, surest, and most con- 
venient means of chemical control.” 


(40) CONCENTRATING TABLES: 
High capacity at high efficiency is 
the aim of the Deister Concentrator 
Co.’s SuperDuty Diagonal Deck 
tables, covered in bulletin 118-B. 


(41) EXPLORATION SERVICES: 
Quality equipment manufacture, 
contract drilling anywhere on the 
globe, and consulting services in geol- 
ogy and appraisal offered by £. J. 
Longyear are described in general 
bulletin, 


(42) MoS. LUBRICANT: Alpha 
Corp.’s “Fringe Area Lubrication 
with Molykote Lubricants” is a 
2-color, 4-page folder, listing all 
types of this molybdenum disulphide 
lubricant. Described are new con- 
cepts of extreme pressure or bound- 
ary lubrication in which solid lubri- 
cants perform a major function. 


(43) LEVEL INDICATOR: Convair’s 
folder on the Bin-Vue explains op- 
erating principle and lists varied 
uses from cotton fibres to steel bear- 
ings. Drawings and photographs il- 
lustrate standard, heavy duty, explo- 
sion-proof, and high temperature 
models. 


(44) SEISMIC SYSTEM: Houston 
Technical Laboratories’ model 7000 
seismic amplifier system is a high 
gain, low distortion system speci- 
fically designed for magnetic record- 
ing, as well as conventional seismic 
applications. Extremely sensitive and 
flexible, lightweight construction 
gives the HTL 7000 system all the 
desirable features formerly found 
only in heavy, truck-mounted seismic 
amplifiers. 


(45) FLOAT-ACTUATED METER: 
Minneapolis-Honeywell Regula- 
tor Co.’s data sheet 10.3-4a describes 
design and use of Brown float-actu- 
ated meter for measuring, indicat- 
ing, recording, totalizing, and con- 
trolling flow in open channels. 


(46) SENSITIVE RECORDER: If 
recording under adverse conditions 
is a problem, the field-proven, dual 
recording milliammeter with mag- 
netic fluid clutch meter movement 
from Texas Instruments Inc. may be 
the answer. The full story is in bul- 
letin DL-C 400. 


(47) VENTILATING & EXHAUST 
SYSTEMS: American Agile Corp. 
has an 8-page brochure to help com- 
panies select and install corrosion- 
proof polyethylene ventilation and 
exhaust systems. Complete installa- 
tions are illustrated and potential 
users are shown how to compute 
necessary materials and cost. 
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(48) REMOTE WEIGHT SELEC- 
TION: Richardson Scale Co.’s 28- 
page bulletin 0351 shows a propor- 
tioning system that permits remote 
dialing of individual ingredient 
weights. Eleven instullations are de- 
tailed in suvh varied operations as 
remote proportioning of oil shale, 
cement formulating, and blending of 
feeds. 


(49) WROUGHT IRON PIPE: A. M. 
Byers has a 52-page manual, 
“Wrought Iron Pipe Catalog,” con- 
taining the technical information 
most frequently required by engi- 
neers, piping contractors, and build- 
ers. More than 25 tables list size and 
dimensional data of wrought iron 
pipe and tubular products. 


(50) BUILD & INSULATE: Johns- 
Manville Marinite is a fireproof, 
structurally strong insulating sheet 
material for constructing driers, 
ovens, breechings, and housings. It 
is easy to erect, needs no mainten- 
ance, and saves fuel. Illustrated 
booklet gives handling and working 
recommendations and data on physi- 
cal and thermal properties. 


(51) DRYING, SIZING, HEAT 
TREATING: Dorr-Oliver’s bulletin 
7502 introduces a new method of 
drying, sizing, or heat treating —%*- 
in, solids utilizing the principle of 
fluidization. While these three opera- 
tions have been accomplished for 
many years by a variety of methods, 
the application of the FluoSolids 
system is a “new and distinct de- 
parture” from conventional units. 


(52) ROPE HAULAGE: Dealing 
with rope haulage equipment, 
sheaves, rollers, swivels, and clamps, 
C. S. Card Iron Works’ bulletin RH-1 
contains drawings, photographs, rec- 
ommended usage, and specifications. 
In more than 60 years company has 
developed items to cover almost any 
possible requirement. 


BENEFICIATION NEWS: For Den- 
ver Equipment Co.’s item 323 de- 
scribed on page 330 circle (53). For 
item 324 circle (54); item 325 circle 
(55). For items on opposite page, cir- 
cle (56) for 321; (57) for 322; (58) 
for 327; (59) for 326; (60) for 328. 


A limited number of reprints of the 
following articles from: Mrninc EN- 
GINEERING are available. 


(61) “Friction Drive Mine Hoists— 
Recent Installations and Design Con- 
siderations,” by E. P. Pfleider, E. G. 
Malmlow, and F. Landau. 


(62) “Storke Level: Key to $25 Mil- 
lion Climax Project,” by Charles M. 
Cooley. 


(63) “Drilling Practice—Five Years 
of Revolution.” 





On a mountainside in West Virginia, overburden up to 80 feet 

in height—sandstone, shale, and slate—is blasted with the cor- 

rect type of Hercules® dynamite to uncover seams of coal 7 ft. 

thick. Speedy, economical shovel-loading operations are maintained 
by loosening the coal with small charges of explosives. 

Hercules has long pioneered in developing explosives for every type 

of project. Our experience and service facilities can help you solve 

blasting problems in mining, quarrying, construction, seismic explora- 


tions—wherever explosives are needed to get a job done. 


HERCULES POWDER COMPANY 
Explosives Department, 955 King Street, Wilmington 99, Delaware f f f ; : R € ’ [ vf / ; f J , SS 


Birmingham, Ala.; Chicago, Ill.; Duluth, Minn.; Hazleton, Pa.; Joplin, Mo.; Los Angeles, 


Calif.; New York, N. Y.; Pittsburgh, Pa.; Salt Lake City, Utah; San Francisco, Calif. 





Interior View of one of 
the Nordberg ball mills. 
This 94% x 34’ mill uses 

Ni-Hard liners in the 
secondary compartment. 


Nordberg applies NI-HARD liners 
to giant Ball Mills 


Nordberg, a leading manufacturer 
of machinery for processing ores and 
industrial minerals, is now produc- 
ing Ni-Hard® liners for use in several 
of its large ball mills. 

Ni-Hard actually doubles and 
triples the interval between mill re- 
linings by providing maximum re- 
sistance to abrasive wear .. . thus 
maintaining desired liner contours. 

A cast product, Ni-Hard liners 
can be made in practically any 
design to meet individual grinding 
requirements. And segments can be 
fastened by any normal method. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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See for yourself, what Ni-Hard 
can do for you. Replace outmoded 
liner material with Ni-Hard and ob- 
tain abrasion resistance at lowest 
ultimate cost. 


Booklet gives complete story 


Every plant operator should have 
a copy of “Engineering Properties 
and Applications of Ni-Hard.” This 
booklet will give you the facts about 
Ni-Hard performance, and suggest 
where Ni-Hard has application in 
your plant. Write for it now — com- 
plimentary of course. 


Close-up of Ni-Hard Liners cast by 
Nordberg Manufacturing Come 
pany, Milwaukee, Wisc., for 
lining the mill, shown above. 


4», 
INCO, 


TRADE mate 


67 WALL STREET 
NEW YORK 5, N. Y. 
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USBM, USGS Fiscal Year Reports 


The U. S. Bureau of Mines produced a record-breaking 170 million cu 
ft of helium and made more than 7000 safety inspections of the na- 
tion’s larger coal mines during the fiscal year ending June 30, 1954. 
The U. S. Geological Survey, in summarizing the same period, noted 
that funds available were slightly more than $48 million. Some $16 
million was spent for topographic mapping, $16.5 million for geological 
surveys, $13.5 million for water resource investigations, and $1.7 mil- 
lion for conservation. This report marked the 75th anniversary of 
the USGS. 


New Jersey Zinc at Blind River 


New Jersey Zinc Exploration Co. Ltd. is exploring the Blind River 
uranium area in Ontario in association with the Nueva Exploration Co. 
Nueva is a new company affiliated with The Texas Co. Uranium de- 
posits have already been discovered in the Blind River region. 


U. S. Steel Seeking Manganese 


U. S. Steel Corp. is engaged in manganese exploration in Africa and 
South America through minority interests in two French companies 
in French Equatorial Africa and French West Africa. Through a 
Brazilian subsidiary, Cia. Meridional de Mineracao, in cooperation with 
Sociedade Brazileira Mineracao Ltda., U. S. Steel is conducting engi- 
neering studies to develop deposits at Urucum near the Bolivian border. 


White Pine Development Complete 


White Pine copper mine is producing about 8000 tons of ore per day. 
Work on the Copper Range Co. project has been substantially com- 
pleted. The mill is processing about 9200 tpd. Additional ore comes 
out of stockpile. Smelter production is 65 tpd of blister copper. Re- 
fining is expected to start this month. Morris F. La Croix, Copper 
Range president, predicted the White Pine plant will be producing 
100 million lb annually within a year and a half. 


Barite Property Leased 


Westvaco Mineral Products Div., Food Machinery & Chemical Corp., 
leased one of the largest barite deposits in the West from the Glidden 
Co., Cleveland. The mine is near Battle Mountain, Nev. 


Inco Breaks Records Again 


International Nickel Co. of Canada Ltd. established a new record last 
year with nickel deliveries in all forms reaching 282,000,483 Ib, an 
increase of 30,582,711 over 1953. For the first time in the company’s 
history more than 14 million tons of ore were mined. The nickel de- 
liveries represent about 70 pct of the total Free World supplies. Copper 
deliveries were 253,275,426 lb, or 18,926,011 lb more than in 1953. Under- 
ground ore production, 11,988,208 tons, also set a new record. 
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24 in. 


Diameter 


Dorrllon 


Eliminates Bottleneck 
Keeps Copper Reclamation 


A 


Plant Operating at a 


Full Capacity 


The Quincy Mining Company’s Reclamation Plant on the Keweenaw Peninsula, Michigan 
was faced with the problem of decreased plant production caused by periodic over- 
abundance of minus 48 mesh fines in feed which regular dewatering circuit could not handle. 

The plant was rebuilt in 1943 to recover much needed copper from over 30 years’ accumu- 
lation of tailings from the old Quincy Mill which were deposited in Torch Lake. 

Key to the solution of the production bottleneck was the installation of a 24” dia. 
DorrClone equipped with Vactrol* underflow control. This unit, which is turned ‘‘on’’ and 
“off” as needed, feeds dewatered, deslimed and polished product directly to flotation cells. 

Since its installation in July 1952, it is estimated that the DorrClone has operated 3,000 
hours with no evidence of wear or any maintenance costs. 

If you have a degritting or desliming problem, there is a good chance that the DorrClone, 
with its high-capacity-for-size, will provide the solution. Write for Bulletin No. 2500 to 
Dorr-Oliver Inc., Stamford, Conn., or in Canada, 26 St. Clair Ave. East, Toronto 5. 


*Trademark Reg. U.S. Pat. Off. 
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Soo Locks Anniversary to Mark Lake Season 


This year’s Great Lakes shipping 
season will be marked by the cele- 
bration of the 100th anniversary of 
the famous Soo locks at Saulte Ste. 
Marie, Mich., June 18. 

It was the opening of the Soo locks 
that made it possible for ships to 
navigate from one end of the Lakes 
system to the other. As for the 
opening of the Lake ore shipping 
season itself, ice conditions are 
heavier than at the same time last 
year. Light winds and still nights 
contributed to an increase in ice 
area during the late part of Febru- 
ary and the early part of March. 
The U. S. Coast Guard station at 
Minnesota Point, Duluth, reported 
ice in Duluth Harbor to be between 
21 and 22 in. thick. In Lake Superior 
itself, about a half mile from the 
USCG base, ice was said to be 19 in. 
thick. Ice extends past the horizon 
from Duluth, and North Central Air- 
lines pilots report ice extends be- 
yond Split Rock. 

Last year ore movement on the 
lakes was considered below par. Us- 
ually the amount of ore moved over 
the lakes is a good indication of the 
condition of basic industry. The sud- 
den upsurge of the steel industry at 
the end of last year fooled those who 
draw their conclusions from Lake 
activity. 

Iron ore stocks at lower lake ports 
are below the level for the same 
period last year. Since a large part 
of the ore moved on the Lakes is 
stockpiled for winter consumption, it 
would seem that the steel industry 
will welcome an early opening of 
Lake shipping. 


Iron ore from the Great Lakes region is 
added to the ore stock pile by an over- 
head bridge crane at Jones & Laughlin’s 
Aliquippa Works Div. 


This lake freighter will be taking on ore again soon at the Great Northern Docks, 
Superior, Wis. Current ore stockpiles are below par, and with steel producticn at its 
present high level, the Lakes season should be far more active than last year. 


Norwegian Ore Storage System Nears 


Completion with Narvik 


The largest and next to the last 
segment of the highly automatized 
ore storage and transport plant at 
Narvik, Norway, belonging to the 
Swedish Luossavaara-Kiirunavaara 
Mining Co. has started operation. 
Built by German and Norwegian 
contractors to company specifica- 
tions, it receives, crushes, and stores 
4000 tph of iron ore. 

Unloading can take place simul- 
taneously at the same rate. The 
plant took about a year and a half 
to build, with a good part of the con- 
struction carried out in the long 
Arctic night. The Kiruna ore fields 
began to switch from open-cut to 
underground operations during the 
early postwar years. The Narvik 
plant, built in 1902, was in need of 
radical modernization. Under the old 
system, ore was delivered in 35-ton 
ore wagons and then dumped into 
4-ton Nordberg tipping cars for haul- 
age by locomotive to storage areas. 
Reloading for crushing was done by 
shovel cranes. 

The new scheme saves time and 
labor through use of traveling load- 
ing bridges, a series of conveyors 
going in both directions, and travel- 
ing bucket cranes. When the under- 
ground mining plan has been com- 
pleted ore will come to Narvik al- 
ready crushed to shipping size. Five 


Unit Operation 


crushers, said to be the largest in the 
world, have just been completed for 
the underground mines at Kiruna 
and Malmberget. They are equipped 
with the largest SKF bearings ever 
mounted in a jaw crusher. 

When finished the Narvik modern- 
ization will cost some $20 million. 


This is the conveyor belt at the Narvik 
unloading pier. Some 4000 tph can be 
handled on each of the belts which have 
a speed of 512 fps. 
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Prominent in the Uranium Mining Picture 


Gardner-Denver — 
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PROSPECTING AND TESTING—with Deep Hole Drilling Equip- SURFACE DRILLING—with lightweight, easily ‘ganpevered 
ment and Dual-Pressure Compressor on truck-mounted rig. Gardner-Denver Wagon Drills. Stripping open pit mine. 


ACCESS ROAD BUILDING—with Gains Deine Water-Cooled ADIT AND UNDERGROUND DRIiLLING—with the lightweight 
Portable Compressor and S48 Sinker. Gardner-Denver Model FL48 Air Feed Leg Drill. 


" GARDNER-DENVER 
Sag] TORI ZIZ 


THE QUALITY LEADER 18 COMPRESSORS, PUMPS AND ROCCE DBILLE 
FOR CONSTRUCTION, MINING, PETBOLEUM AND GENERAL INDUSTRY 
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in Canada: Gardner-Denver Company 
14 Curity Avenue, Toronto 16, Ontar 
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Erie to Use Five Traylor Crushers 


At Aurora Taconite Concentrator 


Erie Mining Co. placed orders for 
five gyratory crushers with the 
Traylor Engineering & Mfg. Co., 
Allentown, Pa., to be used for pri- 
mary reduction at the former’s ta- 
conite beneficiation plant at Aurora, 
Minn., on the eastern Mesabi range. 

Erie is owned by Bethlehem Steel 
Corp., Youngstown Sheet & Tube, 
Interlake Iron, and the Steel Co. of 
Canada. The beneficiation plant will 
cost an estimated $298 million when 
completed. It will transform low 
grade ore into pellets containing 64 
pet iron for shipment to south shore 
Lake Erie blast furnaces. 

Largest and heaviest of the Tray- 
lor crushers will be a 60-in. Bulldog 
gyratory weighing more than 1.25 
million Ib. F. A. Mertz, Traylor 
chief engineer, says this will be the 
heaviest 60-in. gyratory ever built 
and the seventh 60-in. unit built by 
Traylor. 

The four other crushers in the 
group will have a combined weight 
of about 1.5 million lb, with feed 
opening of 36 in. and a 70 in. maxi- 
mum diam crushing head. 


850 Hp Motor 
The 60-in. crusher will be driven 
by an 850-hp electric motor. Cast 
and forged steel will be used in its 
construction throughout. The unit’s 


capacity has been reported at 4,400 
LTph. Plans are to operate this 


Traylor is building this 60-in. gyratory 
crusher for Erie Mining Co. The unit will 
be part of a five crusher shipment for the 
Aurora taconite concentration plant Erie 
is building on the eastern Mesabi range. 











X-Ray Checkup for Conveyor 


After hauling more than 8 million tons of iron ore on the Mesabi range over a seven- 
year period, the rubber conveyor belt gets an on-the-job X-ray checkup. Steel cables, 
cushioned in rubber inside the belt and completely insulated from each other, form the 
muscles that give this 3300-ft B. F. Goodrich belt strength to convey 1000 tph up an 
incline 350 ft above the open pit near Hibbing, Minn. 


crusher 15 hr per day for a daily 
production of 66,000 long tons. 

About 30 railway cars will he 
needed to ship the crushers to 
Aurora, with a dozen cars used for 
the big crusher alone. Clearing is 
underway a few miles east of Aurora 
for a town to house operating per- 
sonnel of the plant. 

The project also includes con- 
struction of 73 miles of standard 
gage railroad to the port at Two 
Islands on Lake Superior. Erie an- 
ticipates an output of 7.5 million 
gross tons annually by 1957. Plans 
have been made to expand the plant 
to 10.5 million tons in the future. 


Results Below Par 
At Howe Sound Plant 


Howe Sound Co.’s annual report 
for 1954 contains this reference to 
the operation of the cobalt refinery, 
at Garfield, Utah: 

“A contract was made with Chem- 
ical Construction Corp. under which 
they agreed to operate and manage 
the refinery for two years beginning 
Feb. 15, 1954. Under this contract 
they treat cobalt concentrate on a 
toll basis, returning the resultant 
metal to the company for sale. 

“The plant was inoperative from 
February 15 to March 11 [1954] to 
allow a study of the condition of the 
mechanical and other equipment. 
The results, obtained since that date, 
have been below those expected. 
Two reduction autoclaves, essential 
to an expansion of production, were 
not received until December [1954] 
and were not placed in operation 
until Feb. 3, 1955. An additional oxi- 
dation autoclave was received and 
put in place but, at this writing, is 
not yet in service, and it is not an- 
ticipated that it will be in operation 
before April 1. The above-men- 
tioned equipment, together with a 
third reduction autoclave which is 
still on order, should make possible 
a material expansion in production. 
Some corrosion problems still re- 
main unsolved. 

“During the year, 735,674 lb of co- 
balt were recovered in metallic form 
[and] 660,256 Ib of granules, meeting 
Government specifications, contain- 
ing 631,397 lb of cobalt and 25,726 Ib 
of nickel were produced and shipped. 
Qf the cobalt recovered, 104,277 Ib 
will require further treatment. 

“Because of the lack of continuity 
of production at the refinery, and the 
necessity of obtaining and installing 
additional essential equipment, the 
operation of the Blackbird mine and 
the refining plant remained in the 
development stage throughout the 
year and the financial outcome has 
not been included in income. How- 
ever, effective Jan. 1, 1955, the re- 
sults of these operations will be re- 
flected in consolidated income.” 
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Indiana Gypsum Exploration Making 20 Ft Per wt 


Frazier-Davis Construction Co. is 
averaging better than 20 ft per day 
working around the clock to sink 
2000-ft inclined shaft as part of an 
exploration program of new gypsum 
deposits near Shoals, Ind. 

The St. Louis firm, working under 
contract, is using tractor-mounted 
shovels to dig the shaft, which will 
reach a vertical depth of 596 ft. The 
shaft has a slope of 17°. Each drill 
round consists of approximately 
forty-eight 8-ft holes using 225 to 
250 lb of powder. 

Bulk of the material taken from 
the shaft is expected to be limestone. 
However, according to Howard 
Odell, Frazier-Davis project mana- 
ger, most of the material taken out 
of the first 540 ft of the slope has 
been clay, sandstone, and shale. 

Following the shot, a Caterpillar 
HT4 Traxcavator moves in and 
mucks out the blasted material. 
Some 230 cu yd of blasted clay, The sloping shaft will be some 2000 ft long when completed. The job is one of the 
sandstone, and limestone must be first applications of tractor shovels to this particular situation. 


handled on a 17° slope in a 22-ft 
wide shaft with a 12-ft ceiling. A 
track on one side of the shaft cuts 
down considerably on the working 
room width. The track accommo- 
dates Watt 5-cu yd side dump cars 
running to the tipple, where mate- 
rial is loaded into rear dump trucks. 
Two tractor shovels alternate 
mucking out the shaft on a 12-hr 
day, 72-hr week. A second track to 
be installed from the two-track tip- 
ple is expected to minimize haulage 
time. By switching the second track 
into the first, a short distance from 
the heading, dump cars can keep 
material removal on a conveyor-like 
schedule and the shovel will have a 
minimum wait for car return. 
Pumping 5000 cfm into the shaft 
keeps a constant supply of fresh air 
in the hole. Mr. Odell expects shaft 
completion some time this month. 
Final operations will include a 
Watt 5-cu yd side dump cars furnish transportation from work site to tipple at the crusher at the 2000-ft level. The 
Frazier-Davis shaft sinking operation. The slope, greater than 17°, presents loading entire shaft sinking operation is in 
difficulties that have been solved by use of track-mounted shovels. the hands of Frazier-Davis. 


A Cat Traxcavator loads side dump car 
at work site of the shaft sinking operation 
at a gypsum exploration project near 
Shoals, Ind. The shaft is expected to be 
completed some time this month. 
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Honea finds 


“™ MODERNIZATION 


Industry's Top Technical 


Team Helps 
Reduce Operating Costs 


A 2.25 kwhr saving per ton in power consumption — 
a 372% reduction in operating labor—a similar saving 
in maintenance and supply work — considerable space 
conservation. These benefits realized by Homestake 
Mining are gilt-edged proof that modernization pays. 


Pressured by increasing labor and material costs, 
in the face of a fixed price on gold, Homestake 
took a long, hard look at its gold ore operation. 
With the help of Allis-Chalmers, the Homestake 


ore treatment. Crushing and grinding flow sheets 
were drawn up and costs estimated. Machines 
were operated under varying conditions. Power 
measurements, product analyses and man-hour 
appraisals were made in a pilot plant run. 

As a result of this thorough investigation, a 
modernization program was launched in each of 
Homestake’s two crushing plants and mill. New 
equipment was installed and procedures modified 
to make existing equipment as efficient as possible. 
Two years of profitable operation have proved 
that Homestake Mining has struck a rich vein 
in modernization. A-4h70 





ALLIS- 


staff made a comprehensive study of all phases of 


342—MINING ENGINEERING, APRIL 1955 





Prominent in the modernization 
picture at Homvustake are three 
9 by 11-foot Allis-Chalmers ball 
mills. These mills, used in the 
amalgamation process, are 
equipped with combination 
drum and double-scoop feeders. 
Liners are of the Lorain type 
with hardened lifter bars. Ball 
additions are 14% to 2 inches. 
The mills are driven by 450-hp, 
1200-rpm Allis-Chalmers mo- 
tors through speed reducers. 


In each of Homestake’s two 
crushing plants, a modern 30 — 
55 Superior gyratory crusher 
has replaced two outmoded 17- 
inch primary crushers. The new 
crusher outproduces the com- 
bined tonnage of the old crush- 
ers and takes up less than half 
the space. The wearing quality 
of manganese steel mantles and 
the strength of short, rigid main- 
shaft have cut maintenance and 
parts replacement costs. 


Superior is an Allis-Cholmers trademark. 


For as Much Help as You 
Want or Need in Your 
Modernization Planning, 
Contact Allis- Chalmers 


Your A-C representative, backed 
by industry’s top technical team, 
is always ready to help you or 
your consultants. A-C interest in 
your problems does not end with 
the installation of equipment. 
Laboratory facilities, periodic 
checkups, maintenance and fast 
emergency parts service are yours 
continuously. 


Crushers —all types 
Vibrating Screens—all types... Grinding Mills—all types 
Kilns...Coolers...Washers...Dryers...Smelting Equipment 


For complete informa- 
tion, call your Allis- 
Chalmers district office 


: or write Allis-Chalmers, 
C HO LAE KS a 
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The Deep Ruth shaft will be sunk to 1600 ft. Mining at three levels is expected to produce 25 million tons of copper ore. Output is 


scheduled for 1956. 


Decision Extends Life of Nevada Mines Div. — 
Will Mine Smaller Orebody Ahead of Deep Ruth 


Kennecott Copper Corp.’s Nevada 
Mines Div. with headquarters at 
Ruth and McGill, Nev., is rapidly 
completing development of a $12- 
million underground mine. As a re- 
sult residents of White Pine County 
are looking to a more prosperous fu- 
ture. 

When work on the Deep Ruth mine 
was started back in 1951 it was hailed 
by residents of the area as the great- 
est mining development in White 
Pine County since the 1908 beginning 
of what has grown into the huge na- 
tionally famous Copper Flat pit. 

As one newspaper reported at the 
time the Deep Ruth project was an- 
nounced, “Such a move will entail a 
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considerable influx of population and 
give the communities in the county a 
more solid footing, [and] could very 
easily be the beginning of the most 
prosperous era in the history of the 
section.” 

The possible existence of the Deep 
Ruth orebody was first shown by 
churn drilling carried on under- 
ground in the Ruth mine as far back 
as 1937. In following years a thorough 
examination of the orebody was car- 
ried out by underground churn drill- 
ing, surface churn drilling, diamond 
drilling, and the driving of a pros- 
pect drift. Exploration work proved 
the existence and the extent of the 
orebody, which contains some 22.5 


million tons of copper ore averaging 
about 17 lb Cu per ton. 

Two shafts are being sunk to re- 
move the ore, the Kellinske and the 
Deep Ruth. The inclined Kellinske 
shaft will be 2245 ft deep, providing 
ventilation and another entrance and 
exit to the underground workings. 
The Deep Ruth, which is to be about 
1600 ft deep, is the shaft through 
which the ore will be hoisted. The 
two shafts will be connected on three 
different production levels. 

A New Orebody 

Production from the Deep Ruth 
orebody has been postponed in favor 
of first mining a newly disclosed 
higher orebody consisting of nearly 





1% million tons, referred to as the 
Minnesota-Hi Ore. Because of the 
location of the new ore, above and 
within the expected cave of the Deep 
Ruth body, it is necessary to mine 
this ore prior to the Deep Ruth min- 
ing operation or lose it forever. 

To do this Kennecott will reopen 
the old Star Pointer shaft, the orig- 
inal Ruth mine, and one of the oldest 
mines in the area. The average cop- 
per content of the Minnesota-Hi Ore 
will run about 1.18 pct or roughly 
23% lb Cu per ton. 

Development work is proceeding 
on this new ore and production is 
anticipated early in 1956. Deep Ruth 
development, which has been pro- 
ceeding at a reasonable rate after 
major water difficulties were over- 
come, will soon be deferred and re- 
activated at a later date to assure 
production immediately following 
mining of the Minnesota-Hi Ore. 

Original plans were to bypass this 
orebody, but with the continuing 
high demand for copper Kennecott 
now considers it economically feas- 
ible to remove the ore. This decision 
is expected to extend the life of the 
mine an additional two years, in- 
creasing by that much the benefits to 
state and county. 

When in full production the Deep 
Ruth mine will provide jobs for about 
350 men. It will take about ten years 
to mine the available ore using block 
caving. The ore will be hoisted in 
12-ton skips. Production from the 
Deep Ruth shaft and the Star Pointer 
is planned as a supplement to Cop- 
per Flat and Veteran pit production. 


Difficulty with Water 

In the course of sinking the Kel- 
linske and Deep Ruth shafts large 
bodies of water were tapped, flooding 
of the shafts and necessitating pump- 
ing and sealing off the fissures before 
progress could be resumed. 

Kennecott engineers estimated that 


Ore hoist in the foreground will raise skips loaded with 12 tons of ore at almost 30 
mph. Powered by two 1650 hp motors, this hoist and the man hoist in the background 


are of the latest design. 


in the last two and one half years 
since the water was first struck they 
have pumped 5% million gal per day 
or a total of 2 billion 200 million gal 
per year. When it became evident 
that pumping alone, even of such 
large quantities, could not control all 
the water, grouting was used. 

Grouting involved pumping a com- 
bination of cement, sand, water, fly- 
ash, and other mixtures in varying 
proportions into the surrounding 
rock, with sand being generally used 
as a filler to reduce costs where large 
quantities are involved. 

Since the first two large bodies of 
water were encountered and con- 
trolled another smaller amount of 
water has been discovered, but this 
is being controlled at the present 


time by pumping nearly 4300 gpm. 

The Deep Ruth shaft is now 1360 ft 
deep, 564 ft below the “D” level or 
first production level, and nearly 
reaches the “F” or final production 
level. The Kellinske has reached 
1350 ft on a 55° slope—placing the 
bottom of the shaft about 100 ft be- 
low the “D” level intersection. The 
main drift approaching the Deep 
Ruth from the Kellinske on the “D” 
level has progressed nearly 3700 ft 
leaving about 700 ft to go before the 
two shafts are connected. 





Detailed story of mining plans 
for Kennecott’s Deep Ruth op- 
eration appears on page 364. 
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Cross section shows the relation of the Minnesota-Hi Ore to the originally planned Deep Ruth caving operation. This smaller orebody lies 
within the area mapped for the first caving design. 
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WALI EER EE GROWING COMPLEXITY 


Cmairye Y riING 


METAMORPHOSIS OF THE ATOM 





i CREASING technological complexity is, to 
paraphrase President Grover Cleveland, a con- 
dition not a trend. To cite one example: this year’s 
Annual Review in MINING ENGINEERING reflected in- 
creasing use of beneficiation for both raw materials 
preparation and final product control in industrial 
minerals fields. No newcomer to the headaches of 
treatment and preparation, that industry finds even 
cement makers and gravel and aggregate producers 
looking to beneficiation for economic answers. It 
looks as if producers of the simplest and most basic 
bulk commodities are following the same course as 
the Iron Ranges. There, washing plants, Heavy- 
Media plants, and now plants using flotation, mag- 
netic separation, or complex H-M circuits are land- 
marks in the story of iron ore preparation. 

Another example is the growing complexity of 
exploration. The wise money boys don’t play one 
horse anymore. One doesn’t go out and buy some 
“geophysics” or have some magnetic work done. The 
complications just begin there, and the combination 
of geophysical methods needed is but a part of an 
answer involving mining, economics, and regional 
and local geologic studies. Perhaps the situation is 
most bluntly put by geophysicists themselves who 
point out the shortcomings of their own methods— 
unless the field work is backed up with top-flight 
interpretation making maximum use of available 
and obtainable geological data. The road is promis- 
. ing if you make use of the latest tools, but it appears 
to be something you send a company or a regiment 
down, not a lone scout. 


Dseoooo 


LIP the record book back slightly less than 50 

years and one gets the idea that atomic energy 
sort of sneaked up on the human species. It was 
about that time that England’s Lord Kelvin an- 
nounced that the atom was absolutely indestruct- 
ible. Twenty-five years later Lord Rutherford had 
split the atom but announced to the world that 
“The energy produced by the breaking down of 
the atom is a poor kind of thing. Anyone who ex- 
pects a source of power from the transformation of 
these atoms is talking moonshine.” 

“Even those who engineered this release of the 
greatest force ever harnessed by man were quite 
sure their discovery was but an instrument of mass 
destruction,” says Eugene B. Hotchkiss. Speaking 
at the meeting of the Prospectors & Developers 
Assn. of Canada, the Vitro Corp. of America vice 
president noted that one of “our foremost scientists 
disposed of the possibility of nuclear propulsion for 
ships by snorting ‘horsefeathers’.” Five years later 
the Nautilus made its first dive. 

Mr. Hotchkiss is certain that the long-range de- 
mand for atomic energy will be based on the ex- 
panding power requirements of our society. “Within 
the next several decades peak production of the 
fossil fuels will be reached. I am informed that 
with the exception of Quebec, British Columbia, 
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and to a lesser degree in Ontario, where unharnessed 
hydro power exists, Canada must look to thermal 
power generation to meet her future requirements 
. .. Already the cost of nuclear fueling appears to 
be approaching that of coal in the generation of elec- 
tric power, and in the opinion of many people the 
future of the electric power industry will be based 
to an ever-increasing degree on the use of fission- 
able fuels.” 

He points to two factors that can be expected to 
operate under the law of supply and demand. The 
first one, obviously to the advantage of the mining 
industry, is the large demand that can be ex- 
pected for stockpiles of fuel for each new reactor. 
The second is the possibility that as much as 98 pct 
of fissionable material may finally return to the 
market as secondary metal after reprocessing. 

Thus, the problems of the uranium producer of 
the future are going to be quite different than those 
faced by the coal industry. The atomic energy in- 
dustry will face a scrap problem not even remotely 
approached by producers of other metals. 

Another complication, but more immediate than 
any other, is the one presented by the more than 
175 recognized uranium minerals. Many of them 
have not yet been completely identified, according 
to Mr. Hotchkiss. “Their chemical composition is fre- 
quently as complicated as the pedigree of an alley 
cat, and the gangue minerals that accompany them 
vary even more widely.” While at least one writer 
feels that once uranium is in solution, the job is 
pretty well done, Mr. Hotchkiss is not so sure that 
life is that simple. Uranium precipitation or extrac- 
tion once it is in solution may be accomplished in 
several ways—at the moment classified. Ion ex- 
change is the newest approach and reportedly will 
be used at Hirshhorn-owned Pronto property mill. 

Building a mill presents obvious problems of 
finance to the small mine owner. But the problem 
promises to be even more acute when Government 
steps out of the picture insofar as initial support is 
concerned. “When competition instead of contracts 
determine the price of the mill product, all other 
things being equal, the large mill will have a tre- 
mendous advantage over the small one.” 

Custom milling seems to be beset by operational 
horrors all its own. A wide variety of ores, whose 
supply is unpredictable, must be treated. Vitro 
started out with “a fine group of engineers and 
metallurgists, knowledgeable in uranium chemistry, 

unburdened by previous experience in the 
art of producing uranium concentrates from its 
ores.” Some ores were clean and pulverant, and 
others were sticky black bituminous types that al- 
most could be lit with a match. There was little 
continuity in the mill feed and Vitro was plagued 
by a shortage of proper ores of any kind. Quite a 
number of times it appeared that the corporate 
shirt was about to be lost. 

But because of the pure orneriness of the situation, 
Vitro had to study every phase of the milling prob- 
lem, and with the aid of the U. S. Bureau of Mines, 
managed to understand a great many questions. 

Mr. Hotchkiss thinks that one answer to the small 
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mine operator’s dilemma might be in the establish- 
ment of regional custom mills, located where ade- 
quate supplies of amenable ore are within economic 
radius. The facilities could be financed and oper- 
ated by the mining industry. He feels, however, 
that it is a problem to be worked out by the indus- 
try, without Government help. 


ee Sees 


RTHUR D. LITTLE INC. circulates an informa- 

tive news letter whose scope ranges from the 
latest in scientific research to ancient history. The 
last issue over the desk went into the matter of 
company diversification, of which there has been a 
rash in recent years. The letter points out the 
Harvard Business Review advice that product di- 
versification is something to be undertaken in a 
reasonable manner—failure rate of new products 
may be as high as 80 pct in some lines. Often 
enough, management takes the product diversifica- 
tion pill as a cure for the illness of competition. 
Diversification is unwise if it does not permit the 
most productive application of a company’s re- 
sources. As a firm goes farther from the line of its 
traditional business the less it can depend on being 
able to use the skill and qualities that gave success 
in the past. 

Diversification, if properly carried out, demands 
four safety valves. A clear definition of objectives, 
analysis of specific goals in light of current oper- 
ations, audit of the tangible and intangible corpo- 
rate assets for diversification, and establishment of 
specific criteria for new products. Only then the 
company should begin its search for products to be 
evaluated against the criteria. 


SO Seee 


N the face of things, Comrade Zasyadko per- 
formed his job well. USSR coal production in 
1953 was 320 million tons. Last year it hit 380 
million tons. The increase looks even better when 
compared with the 1950 production of 286 million 
tons. Russia has set a goal of 430 million tons for 
this year, or an increase of more than 50 pct over 
the average annual increase in recent years. Con- 
sidering the fact that the deposed Russian coal pro- 
duction commissar had been hitting the target—at 
least for publication—and seemed the most likely 
leader for meeting the new goal, the observer is 
left in even a greater fog than ever concerning Rus- 
sian logic. One answer might be that the figures 
are false. Comrade Alexander F. Zasyadko’s poli- 
tics are ruled out by The New York Times. He is 
not believed to be an active friend of Malenkov as 
are others who recently went the way of used-up 
officials. 
The Soviets lay claim to the most mechanized 
coal industry in the world. They did a tremendous 





job of restoring 182 flooded mines and starting 60 
new units in the Donets Basin by 1949, according to 
J. D. A. Morrow, in MINING ENGINEERING, January 
1954. New machinery, such as the highly vaunted 
combine has been put to work. But the Soviets still 
face a serious coal shortage. Requirements outstrip 
supplies, with railroads making the greatest de- 
mands and surpassing the volume planned for this 
year. Russia has paid a great price in manpower. 
Despite mechanization, more and more men have 
been poured into the mines. 

The combines seem to have fallen short of ex- 
pectations. Use has been limited. Mr. Morrow re- 
ported that the USSR was working hard at per- 
fecting a machine that would operate successfully 
on inclined seams—a condition prevalent in Russian 
coal fields. Another roadblock is the inability to 
coordinate a work cycle made up of two shifts of 
mining and a third doing preparation work. 

Compounding the entire situation is a shortage 
of mining engineers and technicians. One reason 
for the problem is that properly trained people are 
employed in offices rather than in production. 

Another indication of the state of affairs is the 
repeated criticism in the Russian press of quality 
and performance of machines. Charges that ma- 
chines are obsolete and poorly made are reiterated. 
Russia has announced that it intends to produce 500 
million tons of coal within a few years. Some ex- 
perts feel that they may have to resort to the paper 
that all the predictions, plans, and production 
claims are written on to provide part of the antici- 
pated fuel. Goodbye Comrade Zasyadko, you may 
not pass this way again. 


te et 


HAT makes a top level executive? Probably 

many things, most if not all of them acquired 
rather than inborn. Paul R. Mundie, an industrial 
psychologist, said at the AIME Annual Meeting in 
Chicago, that high intelligence is not necessarily 
a hallmark of success. A significant factor is that 
the mature person can distinguish between the 
trivial and the important. However, along with 
acquired ability, is the necessity for the budding 
executive to build a wide frame of reference. 

G. L. Bach, dean of the Graduate School of In- 
dustrial Administration of Carnegie Institute of 
Technology, sums it up by saying: “Because many 
men have accumulated most of theiz business ex- 
perience in a single department they have not 
acquired the broad gage requirements for top man- 
agement assignments though they are already ex- 
perts in one or more areas of administration.” 

Carnegie Tech is conducting a graduate level 
program designed to help remedy the situation. 
Thirty executives from twelve states and four for- 
eign countries are now in Pittsburgh taking the 
program. Aim of the course is to develop a com- 
pany-wide point of view as opposed to the restric- 
tive thinking centered about one department. 
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No Matter How Brutal the 
Beating, They Come Back 
for More... MUCH LONGER 


‘“AMSCO”’ 


MANGANESE 
FEEDERS 





the 


“AMSCO" Feeders withstand the punish- 
ing impact and abrasion of ore loads— 
often falling many feet—through multi- 
million ton service. One unit logged over 
26-million tons in a seven year period, 
another has handled 65-million tons in 
23 yeors . . . typical examples of ouvt- 
standing service in both long life and 
tonnage. 


This “AMSCO" secondary feeder dis- 
charges to belt conveyor. An S-A Tel- 
level control automatically stops the 
feeder if there is a choke-up. 


STEEL SKIRT PLATES OVERLAP 
Ys TO PREVENT SPILLAGE 
7F “ 
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7 
LUGS REST ON 
LOWER RIBS TO 
SUPPORT LOADED 
PANS WITHOUT 
SAG BETWEEN 
ROLLERS 


THE LOWER SIDE OF THE 
MANGANESE STEEL CHAIN 
FORMS A SMOOTH SUR- 
FACE FOR THE SUPPORTING 
ROLLERS 


7 


Elevation of S-A “AMSCO" pons and chain showing knee-action 
lugs at joints. Lugs permit chain to bend freely around sprockets 
but prevent sagging between track-rollers, even under load. Bot- 
tom of chain forms a smooth surface for the track-rollers. 


AS PANS PASS 
AROUND SPROCKET 
CHAIN LUGS LIFT 
OFF LOWEA RBS 


Because all wearing parts are made of MANGANESE, 
the toughest steel known to man 





Thousands of tons of ore and rock crash down every 
day . . . and these smashing, loading impacts con- 
tinue year after year . . . yet S-A “AMSCO” Feeders 
unfailingly handle high tonnages from car dumps, 
primary crushers and loading pockets—feeding to or 
from scalping screens — meeting every application 
where feeders must absorb heaviest abrasive punish- 
ment ... with practically no maintenance. 


Nothing but Manganese steel will withstand these 
repeated, punishing impacts, this constant abrasive 
action .. . that’s why in S-A “AMSCO” Feeders, 


pans, chains, pins, bushings, track roller, sprocket — 
in fact all components subject to wear — are made 
of manganese steel . . . and actually become tougher 
and more abrasion-resistant with repeated shocks. 


S-A “AMSCO” Feeders are individually engineered 
to provide lowest cost-per-ton handling for heaviest- 
duty applications. Tremendous in size and capacity, 
they have a life expectancy rated in millions of tons 
— as proved by their record in mines since 1924. 


An S-A engineer will give you complete information 
— or wire for our Bulletin No. 255. 


STEPHENS-ADAMSON MFG. Co. 


37 Ridgeway Avenue, Aurora, Ill. 


Engineering Division 
Specialists in the design and 
manufacture of all types of bulk 
materials conveying systems. 
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® Los Angeles, Calif. © Belleville, Ont. 


Standard Products Division 


A complete line of conveyor 
accessories including centrifugal 
loaders—car pullers—bin level 
controls—etc. 


Sealmaster Division 

A complete line of industrial 
ball bearing units available in 
both standard and special 
housings. 





HEAGIN] NEWS 


“ore-dressing ideas you can use” 





AEROMINE 2026 Cationic Promoter 
Now Available 


Tested, proven and now regularly used at Cyanamid’s own 
Florida phosphate operations, AEROMINE 2026 is now avail- 
able to other users of cationic promoters. 

Product of several years intensive research, AEROMINE 2026 
is used at several Florida phosphate plants for removing silica. 
A bulk concentrate comprising phosphate rock and silica is 
made by flotation with a crude fatty acid collector, (such as 
AERO* Promoter 708). Concentrates are then washed with 
a dilute sulfuric acid solution to destroy the fatty acid collector 
coating the mineral particles. Finally, the silica is floated off 
with the cationic collector, AEROMINE 2026 Promoter, leav- 
ing behind a high-grade phosphate rock product. 
AEROMINE 2026 has also shown promise on non-metallic 
operations making a separation of feldspar and silica. Used in 
a hydrofluoric acid circuit, it selectively floats feldspar away 
from quartz. 

AEROMINE 2026 is a dark brown paste with an ammoniacal 
odor. Like other cationic collectors it has some frothing prop- 
erties. It can be fed as a 5 to 10% solution in water, kerosene, 
alcohol or a frother. 


We will be glad to furnish samples of this reagent for laboratory 
evaluation and to discuss its use with you. A post card or letter 
to our office in New York will bring a prompt reply. 


*Trade-Mark 











AMERICAN ad company @ 


MINERAL DRESSING DEPARTMENT 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
Cable Address — Limenitro, New York 
NORTH AMERICAN CYANAMID LIMITED CYANAMID PRODUCTS, LTD., Bush House, E. P. CADWELL, Casilla 12983, 
Royal Bank Bidg., Toronto 1, Ontario, Canada Aldwych, London W. C. 2, England Correo 11, Santiago, Chile 
CYANAMID DE MEXICO, S. A. SOUTH AFRICAN CYANAMID (PTY.) LTD., G. B. O’MALLEY, MALCOLM GLEN, 


Apartado No. 26012, Mexico 12, D. F., Mexico P. O. Box 7552, Johannesburg, Union of South Africa 377 Little Collins St., Melbourne C.1, 
Printed in U.S. A. 





Where parts must be 


EXTRA TOUGH 
specity AMSCO”* MANGANESE STEEL 





Digging! Crushing! Handling! Amsco 
manganese steel parts work up to 10 
times longer under punishment .. . be- 
cause manganese steel can easily absorb 
heavy impact and abrasion. Hard work 
toughens the metal... it work hardens 


DIGGING 


CRUSHING 


to as high as 550 Brinell. The pounding, 
grating action of rock and ore only 
polishes manganese steel. 

To get maximum life out of your 
equipment, specify Amsco manganese 
steel parts from the manufacturer. 


HANDLING 


bulldozer blades 
tractor rollers, idlers 
sprockets, grouser bars 
truck beds 


dippers and parts 
repointers 

dragline buckets and parts 
dragline chain 

sheaves 


concaves 
mantles 
jow plates 
mill liners 
hammers 


pinions 
crawler shoes 


grizzle parts 
ore car wheels and liners 
sheaves, gears, pinions 


Amsco also produces other alloy steels with maximum wear 
resistance under particular conditions of service. 





Chicago Heights, Ill, 





AMERICAN MANGANESE STEEL DIVISION 








t 


—AKINS CLASSIFIER 














COLORADO IRON WORKS CO. 
1624- 17th Street * Denver 2, Colorado 


Gentlemen: 
| would like to have a copy of your new Akins Classifier Catalog No. 55C. 
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CATERPI 


Here's a major advance in tractor design—the new CAT* 
D8 Series D and Series E. While it still bears the name of 
the unit that earned world-wide recognition as “boss of 
the crawlers,” it is basically a new machine. 

From its new 7-track roller track frame to its new 
engine, 155 HP at the drawbar and 191 HP at 1200 r.p.m., it 
is built to set new standards of money-making production. 
Along with its advance-design features, it retains such 


NEW ENGINE, with new fuel injection system. Flanged center main 
bearing to take crankshaft thrust. Timing gear integral with crankshaft. 
Many other advantages. 


NEW “tive-sHart” DRIVE, independent of flywheel clutch, pro- 
vides constant power for rear-mounted cable controls, etc., whether or not 
tractor is in gear. 


NEW oNE-PIECE WELDED STEERING CLUTCH CASE—main 
frame assembly for a stronger “backbone.” Transmission removable without 
disturbing clutch. 


NEW “easy WORKING” CONTROLS handy to comfortable, one- 


man seat. New streamlined hood for visibility. 


NEW OPTIONAL DRIVE, torque converter or direct drive. Torque 


multiplication of 5 to 1 gives smooth, efficient operation in each speed range. 


NEW 7-roLLeR TRACK FRAME FOR GREATER STABILITY, 


flotation and better ride. 


MAIL TODAY! 
CATERPILLAR TRACTOR CO.., Peoria, Illinois, U.S. A. 
I'd like more information on the new D8 Series D and Series E 
Name didemis ein 
Company 
Address 


City... ee aS 


AR ANNOUNCES THE 


SERIES D 
and SERIES E 


Choice of torque converter 
(Series D) or 


direct drive (Series E) 


outstanding Caterpillar exclusives as the oil clutch and 
other job-proved developments. As a result, you can fig- 
ure on it for more work at lower cost with less down time 
on any job. 

Production-wise and profit-wise, you have a new yard- 
stick of performance in the D8 Series D and Series E. For 
complete details, see your nearby Caterpillar Dealer. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


NEW “warTer-QUENCHED” TRACK SHOES for longer life than 


ever before. 


NEW “IN SEAT" STARTING for greater convenience, with new, 


more powerful starting engine for faster starts in any weather. 


NEW HYDRAULIC BOOSTER STEERING, independent of flywheel 


clutch, for maximum steering ease. 


NEW 118-GALLON FUEL TANK, large enough for normal 12-hour 


operation. 


NEW attAcCHMENTS include new cable controls. Also, new, larger 
bulldozer blades. All equipment used on the D8 can be used on the new 
D8 Series D and Series E. 


NEW operating weight—D8 Series E (direct drive), 40,430 Ib.; Series 
D (torque converter), 41,265 Ib. 


AND MANY OTHER NEW FEATURES! 


CATERPILLAR’ 


“Both Cat and Caterpillar are registered trademarks — ®) 
r 
Te Menor ° ro suiP 
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LL those members who have indicated Mining as 

their primary interest recently received a yellow 
pamphlet entitled Exhaust Dust Control In Dry Per- 
cussion Drilling. This is a part of the program to im- 
prove and expand the literature available to the 
Mining Branch member. The booklet is the first of 
the MINING ENGINEERING Special Report Series de- 
signed to make lengthier papers available to read- 
ers of the magazine. 

Heretofore, data such as this book contains have 
been printed in the pages of this journal, but were 
severely edited to reduce the page requirements. 
This paper would have been shortened by 75 pct for 
publication. Unquestionably, the value of the tech- 
nical data would have suffered. But, it is difficult to 
justify publication of a 30-page article in a monthly 
magazine. 

With this new outlet for publishing material, it is 
the hope of the editors that many of the difficulties 
encountered in the past can be eliminated and that 
the written word of the mining industry will be 
greatly enhanced. 


OR all those who attended, as well as members 

unable to make it, a complete report of the 1955 
Annual Meeting appears on page 398 of this issue. 
This gathering was another record, in that it was 
the largest out-of-town conclave in the history of 
AIME. Generally the meetings held away from 
New York are smaller, but the 1955 meeting, with 
a total attendance of 2900, was pushing the 1954 
record in New York. 

Since these meetings have grown to such tremend- 
ous size, it is impossible for the Editors to cover all 
the technical sessions and other functions with any 
degree of satisfaction. So, as usual, we have had to 
call upon the generous Institute members for assist- 
ance. This year each session chairman was asked 
to write a brief summary of his meeting. Now, we 
are happy to announce that this scheme was most 
productive, with almost a 100 pct return of the re- 
ports. It is our duty, and way of expressing our 
thanks, to inform you that as you read and enjoy 
the writeup of the 1955 Annual Meeting held in 
Chicago, your thanks should go to the members 
whose names appear in italics at the end of the in- 
dividual reports. 


HIS is something that could happen to any engi- 

neer, almost any day in his professional life. He 
sits before a typewriter, staring at it, occasionally 
fiddling with the keys, sometimes even punching 
out a few words. Sheet after sheet of paper finds 
its way into the wastebasket. He sits there, two 
steps away from an idea, but still too far to reach 
out and grasp it. The engineer may be aware that 
the things so clear in his own brain must be trans- 
mitted to paper in such a manner that they will leap 
from the page into the reader’s conscious without 
effort. But how can he possibly take years of work 
and condense it down to the confines of a few sheets 
of paper? It may be a report to management, or a 
technical paper, or a speech. The problem remains 
the same. 

Communication has become so important in the 
corporate world that many firms have people whose 
job it is to expedite the flow of information, as there 
are people responsible for sales, engineering, oper- 
ation and other functions. It has become a compli- 
cated field, filled with filing cabinets, electronic 
brains, books on writing and speaking, millions of 
miles of wire, and much deep thinking. Underlying 
it all is a basic need for the understanding of the 
necessity for directness and simplicity. In recogni- 
tion of this need the American Society of Mechani- 
cal Engineers devoted its 75th Anniversary Meeting 
to communications. 

The general session was devoted to The Engineer 
and His Communications, with Col. Willard T. 
Chevalier presiding over a panel composed of Edgar 
Kobak, president of the Advertising Research Foun- 
dation; James G. Lyne, president of the Simmons- 
Boardman Publishing Co.; Ormand J. Drake, as- 
sistant secretary of New York University; and E. W. 
Engstrom, executive vice president, research and 
engineering, Radio Corp. of America. Colonel Chev- 
alier delineated the problem at the start by saying: 
“One of the interesting developments of the time 
we are living in is the strange and sometimes new 
importance that is being attached to words. We 
hear ordinary, everyday words that we always 
thought we understood and we find them in strange 
contexts. We find that special meanings and signifi- 
cances are being attached to words that we always 
looked upon as old familiars. The word communi- 
cations is one of these. . . . The battle for men’s 
minds, as it is called today, is primarily a matter of 
communications, and I am afraid that one of the dif- 
ficulties in dealing with this matter of communica- 
tions between people is that too much of the com- 
munication consists of words and not enough of 
ideas.” 


APRIL 1955, MINING ENGINEERING—351 








Open Pat Forum 





COST 
PERFORMANCE 
OPERATION 


Most bauxite deposits are irregular in outline, but 
practically all tend to be dome-shaped. If the de- 
posit has one long dimension, it may form a ridge 
with gently sloping sides. Jeposits are thick in the 
middle and become thinner and poorer in quality 
towards the edges. Depths of up to 50 ft are known, 
but most deposits are 12 to 30 ft thick. 

Underlying the bauxite is a bed of soft clay which 
may be 100 ft or more in thickness. This residual 
clay covers a basement of gneisses and schists in- 
truded by dikes and masses of granitic, dioritic, and 
doleritic rocks which represent an old land surface 
with gentle topographic features. The bauxite de- 
posits are above and conform with the shape of the 
underlying basement rock. 

Overlying the bauxite are intermixed beds of sand, 
clay, and lignite. The sand is white, remarkably 
pure, and of uniform composition. Contained in the 
white sand are pockets of reddish sandy clay which 
is finer than the white sand and erodes much more 
readily. The white sand will assume an angle of 
repose of approximately 34° but rain will wash the 
sandy clay down to a slope of 4° or 5°. Numerous 


Moving soft overburden by: 


> Tractor and Wagon 


> Self-Propelled Scrapers 
> Tractor-Scrapers 


by R. E. Sinke 


EMERARA BAUXITE CO. in British Guiana has 
come a long way in tackling the problem of 
stripping and removing overburden. When the com- 
pany started mining in 1917, overburden was hand- 
loaded into carts pulled by donkeys. Since then it 
has been recognized that overburden removal is one 
of the greatest problems. Over the past years a great 
quantity of equipment has been purchased, discarded 
as it became obsolete, and replaced with better and 
cheaper tools. The policy has kept the company’s 
overburden removal costs within reason. 

Accurate records of costs per cubic yard and cubic 
yards per hour per unit have been kept for many 
kinds of equipment. Walking draglines and hy- 
draulicking equipment are the key approaches to 
the current operation, but shovels, tractor-drawn 
wagons, self-propelled rubber tired scrapers, and 
tractor-scrapers still have limited applications. 

Mackenzie, operational headquarters of the Deme- 
rara Bauxite Co. Ltd., is on the Demerara River, 65 
miles from Georgetown, British Guiana. Ore treat- 
ment and ship loading facilities are at Mackenzie, 
head of navigation for ocean-going vessels and the 
mines are located 7 to 40 miles farther upstream. 


Geology Defines the Problem 
A brief survey of the geologic situation confront- 
ing Demerara illustrates the problem continually 
faced. 
R. E. SINKE is General Superintendent, Demerara Bauxite Co. 
Ltd., Mackenzie, British Guiana. 
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> Walking Draglines 
> Hydraulic Methods 


irregularities are encountered, but a typical section 
from the surface to the top of bauxite would show 
a layer of white sand or sandy clay a few feet to 
over 150 ft in depth, followed by a layer of hard 
clay 5 to 60 ft in depth, and finally a layer of hard 
lignitic material from a few inches to a foot or more 
in thickness. 

All known bauxite deposits occur under relatively 
heavy forest growth which must be removed prior 
to stripping. Commercial timber as a rule has been 
previously logged and it costs on the average $35 
per acre to cut and burn the remaining growth. 
Average rainfall is 90 in. annually, although as much 
as 194 in. has been recorded. 


Varied Stripping Methods 

In 1917, when the company commenced opera- 
tions, overburden was hand-loaded into carts pulled 
by donkeys. However, in later years Demerara 
Bauxite recognized that overburden removal was 
one of its greatest problems and has made it a policy 
to buy the best and most efficient stripping equip- 
ment on the market. As a result of this aggressive 
policy with regard to stripping, overburden removal 
costs have been kept within reasonable limits. While 
walking draglines and hydraulicking methods are 
used to remove the bulk of the overburden, a limited 
application is still found for shovels and tractor- 
drawn wagons, for self-propelled rubber tired scrap- 
ers, and for tractor-scrapers. These five methods are 
briefly discussed in the order of cost of overburden 





removal. During 1953, 4,488,000 cu yd of overburden 
were removed by the methods listed. 


Shovel and Wagons 

Shovel and wagon loading, introduced in 1936, 
continues to find application where special circum- 
stances warrant the high cost, and in 1953, 30,000 
cu yd of overburden was removed this way. The 
method is used where mechanical stripping equip- 
ment cannot be worked, on top of the unstable 
overburden and where, moreover, a great deal of dif- 
ficulty would arise in any type of loading operation 
due to buried tree trunks. 


Self-Propelled Rubber Tired Scrapers 

Prior to the use of draglines and sand-pumping 
equipment, self-propelled rubber tired scrapers were 
the chief means of overburden removal. Two types 
of machines were used having capacities of 30 and 
12.1 cu yd struck measure. Only the smaller ma- 
chines are now used and it is for these that data are 
given. This method of stripping is expensive, but for 
haulage distances in excess of 1000 ft, the cost is less 
than could be obtained by tractor-scrapers. All types 
of scrapers encounter difficulty in loading white sand 
due to its lack of consolidation, but self-propelled 
scrapers have more trouble than tractor-scrapers. 

The economical operation of self-propelied scrap- 
ers requires a high degree of organization. Particular 
attention must be paid to the condition of haulage 
roads, grades, tire inflation, servicing, and main- 
tenance, and every advantage possible must be taken 
of opportunities for downhill loading and dumping. 
A patrol-type grader is employed to keep haul roads 
in good condition and roads are located so that, where 
possible, there are no unfavorable grades against the 
load, and so that the maximum return grades do not 
exceed 6 pct. 


Tractor-Scrapers 

The figures below give the performance data for 
this method. It will be seen that it is a relatively 
expensive one and that the cost of removing over- 
burden by this method has increased approximately 
400 pct since 1941. This is largely due to an increase 
of 400 pct in capital cost of the equipment, although 
cost of labor has increased 150 pct as well. 


Soft residual clay on the mine floor makes the poorest kind 
of haulage road. A 12 cu yd shovel is shown loading a 
tractor-drawn 14-cu yd wagon in these conditions. The 
shovel is on top of the bauxite, moving wet clay and humus. 


Due to its high cost, tractor-scraper stripping is 
confined to locations where the amount of work to 
be done is small and where it is not practical to 
employ a large dragline. Operations are organized 
so that all loading can be done while traveling 
downgrade. Push loading has been found to be 
profitable when stiff clay is encountered as it results 
in quicker loading and larger loads. Where hard clay 
is encountered it is necessary to use a rooter, and 
occasionally necessary to drill and blast the clay. 
Performance figures, averaged over a year or more, 
show that a tractor-scraper unit will remove 10,000 
cu yd per month. The machines haul about 80 cu yd 
per hr during dry weather as against 65 cu yd per 
hr during the wet season. While the scrapers have 
a struck capacity of 14.2 yd, about 11 bank yd are 
actually removed per load due to swell in the scraper 
bowl. The degree of swell will vary, depending on 
the type of material, from about 10 pct for white 
sand to 30 pct or more for the harder clays. 


Walking Draglines 
Walking draglines are an economic means of re- 
moving overburden and can be used wherever 
ground conditions are sufficiently stable to support 





Five Stripping Methods: 


Costs, Capacity, and Cost Distribution 





Cost per 
cu yd, ¢ 


Cu yd per hr 


Method per unit Period 


Distribution, Pct 


Repair 
& Maint. 





Depre- 
Labor** ciation 


Supplies* Total 





1953 
1953 
1953 
1953 


43.0 
62.7 
74.6 
386.2 


Shovel and Wagon 45.9 
Self-propelled Scrapers 37.9 
Tractor-scrapers 26.6 
Walking Dragline 11.8 
Hydraulicking: 
Free 73 
Ejector 11.5 
Sand pump 8.8 
Dredge 8.5 


136.5 

87.2 
295.3 
300.0 


1953 
Est. 1955 


Ist half 1954 
Ist half 1954 


59 24 100 
63 15 100 
55 22 100 
37 4) 100 


12 
1 
VW 
16 





* Supplies include power, fuel, lubricants, etc. ** Labor includes supervision as well as direct and indirect labor. 
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the machine. The depth of overburden that can be 
handled is directly proportional to the length of the 
boom. The diagram shows that, theoretically, over- 
burden up to 50 ft in depth can be satisfactorily re- 
moved. However, by sacrificing some of the berm 
on top of the bauxite, by reducing the distance be- 
tween the toe of the spoil pile and the track, and by 
narrowing the width of the stripping cut, up to 75 ft 
of overburden can be handled. Such practices tend 
to increase the cost of mining and are avoided if 
possible. 

The first walking dragline, which began operating 
in March 1952, has worked almost continuously in 
areas where the overburden depth has been greater 
than its theoretical capacity. This was made pos- 
sible by the prior removal of a portion of the over- 
burden by hydraulicking and sand pumping. 

Dragline maintenance has been nominal and aside 
from a yearly shutdown for valve grinding and a 
general check of the engine, no major repairs have 
been required. Rope and bucket replacements are 





All figures have been converted to U. S. currency at rate—$1.00 
US: $1.70 Br. Guiana. 





Self-propelled scrapers removing stiff clay overburden. 
Shown above are the scrapers being “snatch loaded” with 
crawler-mounted tractors assisting the rubber-tired units. 


the major items of expense. The life of the 2-in. 
haul rope will vary from 6 to 12 weeks depending 
on the type employed. Paradoxically the life of a 
lightweight bucket is 1.3 million cu yd as against 
680,000 cu yd for a heavy duty bucket. Buckets 
have been rebuilt but their subsequent life is short 
and does not justify the cost. Bucket replacements 
have cost approximately 0.6¢ per cu yd of over- 
burden removed. 

A second walking dragline was placed in opera- 





SELF-PROPELLED SCRAPER 


Cost and Performance Data for 1953 


Cu yd per hr 62.7 
Cost per cu yd, $ 0.379 
Round-trip haulage distance, ft 4750 
Capacity of scraper, struck cu yd 12.1 
Bank yd per trip 9.0 
Hp at 1800 rpm 150 








WALKING DRAGLINE 


Cost and Performance Data for 1953 


Bank yd per hr 368.2 
Cost per cu yd, $ 0.118 
Boom length, ft 200 
Main Engine hp 850 
Bank yd per bucket 7.6 
Boom angle 25° 
Walking rate, ft per hr 1000 








TRACTOR-SCRAPER 


Cost and Performance Data: 1941 


Cu yd per hr per unit 58.4 
Cost per cu yd, $ 0.068 
Cu yd per machine per month 11,000 
Round-trip haulage distance, ft 2,300 
Price of tractor, delivered, $ 6,180 
Comparative cost of labor 1 
Capacity of scraper, struck cu yd 12.5 
Tractor hp 130 








HYDRAULIC METHODS 


Cost and Performance Data on Four Methods 
FREE HYDRAULICKING 


Cu yd per hr 136.5 
Cost per cu yd, $ 0.073 
Rated pump capacity, gpm 4000 
Rated pump head, ft 250 
Engine hp 315 
Supply line, diam in. 18 
Discharge line, ft 2000 
Nozzle pressure, psi 55 


SAND EJECTOR 


Cu yd per hr 

Cost per cu yd 

Max discharge line, ft 
Discharge line, diam in. 


SAND PUMP 


Cu yd per hr 

Cost per cu yd, $ 

Max discharge line, ft 
Discharge line, diam in. 
Velocity in discharge line, fps 
Engine hp, continuous 

Pump suction, in. 

Pump discharge, in. 


DREDGE 


Cu yd per hr 

Cost per cu yd, $ 

Max discharge line, ft 
Velocity in discharge line, fps 
Engine hp max, intermittent 
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tion in 1954 and will further reduce the need for 
tractor type equipment. This machine is identical 
with the first except that the boom is 220 ft long to 
enable the machine to cope with deeper overburden 
(about 9 ft). The longer boom was made possible 
by the substitution of aluminum for steel structural 
members. The new boom, assembled on the site with 
cold-driven and cold-pressed aluminum rivets, has 
195 ft of aluminum construction. The boom is per- 


Tractor scrapers loading clay overburden. Because of cost 
factors use of this equipment is confined to areas where 
the amount of stripping required is too small for drag- 
line operation. 


Dragline taking clay off the bauxite after a sand pump 
and monitor has cleaned the sandy topping. Sand pump 
is shown in the foreground. 








8 


forming well and the added length has proven a 
decided asset. 


Hydraulic Methods 

Free Hydraulicking: This term is used locally to 
describe a hydraulicking operation from which the 
tailing will flow by gravity to an acceptable disposal 
area. Flow may be to a swamp at a lower elevation 
than the orebody, or to a disposal area created on 
the mine floor by the construction of a dam between 
the mine face and the worked-out mine floor area. 
The mine floor forms an ideal catch basin and the 
partially clarified overflow can be pumped back to 
the monitors by the high pressure pumps. Such an 
arrangement permits the operation to be conducted 
with minimum piping. 

White sand overburden and most of the sandy 
clays are particularly suitable for removal by hy- 
draulic means. The white sand varies somewhat in 
particle size but the following screen analysis is 
typical: 


+100 +200 —200 
6 6 2 


Tyler Mesh +20 +42 + 65 + 80 
Pct retained 11 40 32 3 


The weight percent solids in the tailing varies con- 
siderably but averages about 14. Approximately 
1400 gal of water are required to remove a cubic 
yard of sand. A run-off gradient of 4 pct is usually 
maintained but it can be as low as 3 pct. A much 
higher sand to water ratio can be maintained on 
gradients of from 4 to 6 pct. The data in the table 
apply to the present hydraulicking operation in 
which the pump is diesel-driven through a direct- 
coupled speed increaser. 

Sand Ejector: This method of removing sand 
overburden came into use when it became impos- 
sible to dispose of the tailing by gravity flow on one 
operation. The first ejector fabricated in the com- 
pany shops was patterned after a hydraulic ele- 
vator, but a simpler and more flexible unit was later 
designed and built. 

The ejector is simply a nozzle directed through a 
venturi. It performs best when the distance between 
the nozzle and the throat of the venturi is such that 
the stream from the nozzle just passes through the 
throat with no backwash. Rapid wear takes place in 
the throat of the venturi and this is always hard 
surfaced for longer life. 

The ejector has been found to be a reasonably 
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Detailed view of sand ejector showing adjusting bolts. 


Hard facing material can be seen in the throat of the 
venturi section. 


satisfactory device for moving hydraulic tailing if 
the discharge line is not over 500 ft long. Beyond 
that distance the ejector becomes quite inefficient. 
With a discharge pipe length of 300 ft, approxi- 
mately 65 pct of the water could be diverted to the 
monitors, but as the discharge line increases to 500 
ft the water has to be about equally divided between 
the monitor and the ejector. When pipeline lengths 
reach 1000 ft, it is necessary to divert about 65 pct 
of the water to the ejector and the operation then 
becomes as expensive as tractor-scraper stripping. 

On the average, the ejector is about 50 pct as 
efficient as a sand-pump. Its main advantages are 
cheapness and simplicity. Experienced operators 
are not necessary and it is practically impossible to 
choke it. It was found that even without the mon- 
itor water, a bulldozer could push material over the 
ejector without either the ejector or the discharge 
line becoming blocked. 

Sand Pumping: The equipment consists of a 12- 
in. dredge-type pump, driven through a 2:1 reduc- 
tion gear by a 315 hp diesel engine. The unit is 
mounted on skids, but as it weighs about 35,000 Ib, it 
requires two and sometimes three tractors to move 
_ it from one location to another. Two to three days 
are usually required to relocate the sand pump and 
to connect up the required piping. The sand is con- 
veyed to the pump suction by the water from the 
monitors. The supply water is pumped through 
6000 ft of 24-in. pipe and 1000 ft of 18-in. pipe and 
has a pressure of 50 psi at the monitors. Approxi- 
mately 6000 gpm of water is discharged through the 
monitors, and to this is added another 400 gpm used 
for engine cooling and pump gland water. 

A C factor of 100 checks out fairly well in the 
Williams and Hazen formula for calculating friction 
losses in the water supply line. This factor has not 
been found to be correct for the sand pump dis- 
charge line, but a factor of 130 gives calculated re- 
sults approximately equal to those obtained in prac- 
tice. The lower friction in the discharge line is due 
mainly to the polishing of the pipe interior by the 
tailing, and to some extent friction may be reduced 
by the lubricating action of colloidal material in the 
overburden. 

When sand pumping first commenced, the dis- 
charge pipe was turned 120° every three months. It 
was estimated that the pipeline would have a life of 
two years, but due to the low velocity of the tailing 
in the pipe, it is now estimated that its life should 
be from four to five years. 


Dredging 
The possibility of employing a dredge for strip- 
ping has been under consideration for a number of 
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Hydraulic tailings disposal area that has settled abruptly 


overnight. Settlement was about 30 ft in this stable and 
forested zone. Damaged discharge line is shown on right. 


years. Since it was known that some of the bauxite 
deposits now being worked were covered, in places, 
with as much as 250 ft of overburden, it was con- 
sidered imperative that some economical means be 
found to remove this overburden or else the reserves 
under shallow overburden would soon be exhausted. 
A dredge promises to be a means by which all types 
of overburden, regardless of depth, can be removed 
at a reasonable cost. The sand pumping equipment 
purchased in 1951 has provided useful experience 
and has proven the feasibility of operating such 
equipment under local conditions. 

A dredge of the cutterhead suction type has been 
purchased. The pump and engine on the dredge 
are identical with the present sand pumping unit, 
except that the engine is equipped with a super- 
charger which enables it to develop an additional 
150 hp. A basket-type cutter approximately 39 in. 
diam, is driven by a 60 hp electric motor. Power for 
the cutterhead and winches is supplied by a diesel 
engine connected to a 75-kw generator. 

The dredge can dig 10 ft below water level and 
can pump 6400 gpm of 20 pct solids against a head 
of 150 ft. Since it can dig only 10 ft below water level, 
it is planned to operate with a fairly high bank in 
front of the dredge. A monitor mounted on the front 
end of the dredge will be used to wash the high 
bank to the suction. The cutter is to be used when 
clay is encountered. High pressure water for this 
monitor will be supplied by a diesel-driven pump 
mounted on the dredge and drawing water from the 
paddock. 

Besides being able to cope with all types and 
depths of overburden, hydraulic methods and dredg- 
ing in particular are assisted rather than hampered 
by rainfall. Although rainfall and high first costs 
were factors mitigating against a full investigation 
of conveyor belt stripping (instead of dredging), the 
most serious problem with this method is tailing dis- 
posal. The successful use of conveyor belting in 
overburden disposal systems depends a great deal 
upon the efficiency of the stacker, usually a complex 
and expensive item. The dumps built up by tractor- 
scrapers and carryalls have periodically settled 
abruptly, sometimes as much as 10 ft overnight. 
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Mineral Engineering Student Enrollment 


by William B. Plank 








Passes 10,000 


OR the first time in four years the number of 

mineral engineering students in the 228 engi- 
neering colleges of the U. S. and Canada exceeds 
10,000. According to figures just released by the 
American Society for Engineering Education, the 
current enrollment of all engineering students is 
222,178. 

The total of 10,274 mineral engineering students, 
undergraduate and graduate, is a 4% pct increase 3 ? f 
over a year ago. Total engineering is 11 pct larger Engineering Student Enrollment Comparison 
than last year, about the same as in 1949-50, and 24 Undergraduates and Graduates 
pet above 1950-51. - — nnn aaa 

Except for the metallurgical engineers, fewer by 1949- 1950- 1951- 1952- 1953- 

° A ¢ Courses 50 51 § 54 
3.2 pet than last year, mineral engineering students 
have increased. Ceramic engineers, with 626, lead 
the list with a 12 pct increase. The increases in the 
other branches are: geological, 10 pct; petroleum, 
9 pct; and mining, 3 pct. 

Among the 23,272 first degrees granted last year 
by the schools in the U. S. and Canada, 1476 were to 
mineral engineers. Of these, 231 were in mining, 
486 in metallurgy, 460 in petroleum, 113 in ceram- 
ics, and 186 in geological engineering. 





First Degrees, All Engineers, U. S. and Canada 


1949-50 54,441 





30,018 
46.934 


1954-55 











Mining 
Metallurgical 3,511 3,159 
Petroleum 3,321 J 3,772 
Ceramic 998 886 557 
Geological ? 1,349 1,173 1,249 

Total Mineral 
Engineers, U.S. 11,283 9,826 
19,976 15,858 


Chemical 
29,109 23,075 


Civil 

Mechanical 45,632 35,097 
45,711 
° 


1,607 1,089 


3,887 


10,674 ‘ 9,453 
16,323 15,026 
24,505 22,393 
35,347 32,791 
Electrical 34,105 
Industrial ’ ? J c 
Other Engrs. 68,001 59,308 39,364 43,557 


Looking ahead, an increasing number of gradu- 
ates from U. S. mineral engineering schools may be 
expected for the next four years—except in metal- 


Total Engrs., ECPD 
Other U. S. Engrs. 
Total U. S. Engrs. 219,712 
Canadian Engrs. 6,821 
Total Engrs. U.S. 
and Canada 


180,262 


3 ° , 
158,518 171,832 
18,031 21,501 
176,549 193,333 
4,285 5,812 6,804 


; : ; par ; 226,533 184,547 171,070 182,361 200,227 222,178 
lurgical engineering. This is shown by the increased 


sizes of the four-year class groups. In metallurgical 
engineering, however, the entering class is 9 pct 
smaller than last year’s entering class—the small- 
est, in fact, of the four classes in that branch. Addi- 
tional precollege guidance, or scholarship aid, is 
indicated for this group. 

This year 1179 women were enrolled in the engi- 
neering schools of both countries, an increase of 26 
pet, Last June 36 women received their degrees in 
engineering, but according to a recent NEA release, 
many more women engineers are needed in govern- 
ment service and in industry. 

Although current growth in the entire engineer- 
ing group is encouraging to industry, it is yet not 
as rapid as in the other college groups. Of 2,499,750 
U. S. college students, only 7.5 pct are in engineer- 
ing as compared with 10.5 pct in 1947-48. 


W. B. PLANK is Emeritus Professor of Mining, Lafayette College, 
and Consulting Mining Engineer, Morgantown, Pa. 





Graduate Engineering Enrollment, 1954-55, 
U. S. and Canada 





Degrees, 1953-54 


Courses Dectors M.S. 





Mining 
Metallurgical 
Petroleum 
Ceramic 
Geological 
Total Mineral 

Engrs., U. S., ECPD 
Chemical 
Civil 
Mechanical 
Electrical 
Industrial 
Other Engrs. 
Unclassified 
Total for ECPD Schools 
Other U. S. Schools 
Total for all U. S. 

Sc 


00. 
Canadian Schools 
Grand Total 











Undergraduate and Graduate Engineering Enrollment, U. S. and Canada, 1954-55, 228 Schools 





Grand 
Total 


Sth Yr. 
& Others 


Total 
Undergrads 


Grad. 


Courses Soph. Senior Students 





Mining 276 
Metallurgical 
Pet. & N. Gas 1,003 
Ceramic 145 
Geological 301 
Total Mineral Engineers U.S. 2,311 
4,075 
,403 
9,089 
9,938 
1,316 
4,228 
1,985 
Total Engrs. ECPD Schools J 38,345 
Other U. S. Engr. Schools 5,729 
Total U. S. Engineers 44,074 
Canadian Engineers J 1,841 
Grand Total U. S. & Canada 45,915 
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COAL AS A SOURCE OF POWER 
FOR PRODUCTION OF ALUMINUM 


“Power plants integrated with coal mines are the key 





to low cost power for the electroprocess industries.” 





by Arthur F. Johnson 


p= sites for the light metal industry must be 
located where ample low cost power is available. 
In the first half of the century hydroelectric develop- 
ment was the only source of this power—now the 
best sites have been exploited and those remaining 
do not promise enough water to permit year-round 
capacity power plant operation. 

In searching for economic plant sites engineers 
have concentrated on locations with vast water power 
potential. Olin Mathieson Chemical Corp. has been 
studying the economics of developing water power 
to make aluminum. However natural gas, lignite, 
and even atomic energy have also been considered 
as possible power sources for aluminum production. 
Economic studies have given consideration not 
merely to investment and production costs, but to 
total costs of delivering fabricated products to the 
market center of the U. S. When delivered costs are 
considered and when full account is taken of the 
newest techniques of mining bituminous coal and 
utilizing it to make electric power, one arrives at the 
inescapable conclusion that coal has emerged as the 
economic answer to American aluminum production. 


Low Cost Results From Integration 

Coal mines integrated with power plants and with 
industrial plants are the key to low cost power. A 
high state of economic extraction from mine and 
utilization in the power plant has resulted from the 
coordinated efforts of manufacturers of specialized 
equipment and the operators of such equipment. 
Today coal is the greatest source of cheap and firm 
electric power that can be created by any company. 
In fact, coal should be considered as the logical new 
source of firm power for all major electroprocesses 
in the U. S. 

Including both investment and operating costs it 
is estimated that power from coal can be made for as 
little as 3.5 mills per kwh in plants of 300,000 kw or 
more capacity, when made firm 365 days a year by 
interconnection with a public utility system. In 
many cases it will pay to have a utility company 
build and operate the power plant as well as firm up 
the load when generators are shut down for repairs. 

Power from coal can cost less than new power 
from natural gas, hydroelectric development, or 
atomic energy. Moreover, power from coal is avail- 


A. F. JOHNSON is Mining Engineer, Olin Mathieson Chemical 
Corp., New York City. 
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able near the market center of the U. S. Twenty- 
year reserves of cheap natural gas are chiefly limited 
to the Gulf Coast, and the remaining great hydro- 
electric potential is in the Northwest or Canada, both 
of which are far removed from raw materials 
sources and from U. S. manufacturing and consum- 
ing centers in the East and Midwest. 


Opportunity for Coal Producing States 

By integrating coal mines with power and indus- 
trial plants, lowest costs are secured. The integrated 
plant, if located on a navigable river, will enjoy 
favorable freight rates on raw materials, as com- 
pelled by water haulage. But integrated plants can 
be economic even when built on much smaller 
streams if cooling towers or cooling reservoirs are 
used for condensing steam. The coal mining areas 
have ample rural labor available and enjoy some tax 
advantages. 

Considering all the favorable factors, it will pay 
large power consuming industries to study the 
economics of integrating their plants with power 
plants at coal mines. Industrial development agencies 
in coal mining states should examine not only the 
means by which lower cost power can be made 
available to industry, but also all the other factors 
which industry must consider in selecting a plant 
site involving substantial investment. The potential 
business that might be captured by these states in 
the next 20 years is not just an estimated 66 million 
tons more of coal needed to make power, but metal 
and chemical business worth billions of dollars per 
year. 

The Texas Power & Light Co. recently completed 
a 240,000-kw power plant for the Aluminum Co. of 
America adjacent to Alcoa’s Rockdale, Texas, smelt- 
ing plant. The power plant uses lignite fuel from a 
nearby deposit. The mine, power plant, and alumi- 
num manufacturing plant add up to a wonderful 
asset for Texas. What about the vastly greater pos- 
sibilities for cheap power from dependent industries 
that could be located at coal mines in Illinois, Indi- 
ana, Kentucky, Ohio, Pennsylvania, West Virginia, 
Virginia, Tennessee, and Alabama? 

Each industry and each company has a particular 
set of plant site requirements that may limit choice 
of economic sites to a few localities. However, all 
sites in these states have the common advantage of 
being close enough to the U. S. market center so that 





the average customer can be reached by overnight 
haul. 


More Power from Less Coal 

Two achievements of efficiency through engineer- 
ing improvements set the stage for the emergence of 
coal as a dominant power source in electroprocess- 
ing: an accelerating increase in the number of tons 
of coal per man-hour, and an equally important de- 
crease in the Btu’s needed per unit of power output. 

In 1938 coal burning electric utility plants re- 
quired an average of 1.4 lb per kwh. By 1954 this 
had been reduced to about a pound and there were at 
least 34 plants burning less than 1 lb per kwh. A 
modern steam boiler operating at 1800 psi and 1000° 
to 1050°F with a modern turbine and generator, 
makes it possible to generate 1 kwh per 9300 Btu. 
Depending on the mining district, coal contains 
10,000 to 14,500 Btu per Ib. 

Yearly fuel bill for any large central station boiler 
is usually greater today than the installed cost of the 
boiler equipment, so any increase in cycle efficiency 
represents worthwhile amounts of money. One of 
the latest advances in steam boiler design is that in- 
corporated in the Philo plant of the Ohio Power 
Co. of the American Gas & Electric system where 
the plant heat rate is expected to be about 8500 Btu 
per net kwh. In November 1954 a heat rate of 9050 
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Power station coal rate has shown steady reduction since 
1900. (Adapted from a chart supplied by the General Elec- 
tric Co.) 


was actually achieved in the Muskingum plant of 
this company. The trend of coal utilization efficiency 
since 1900 shows clearly in the figure above. 

Still another item in power cost has been reduced. 
In the 1925 to 1930 construction era it took about one 
employee per 1000 kw installed capacity, but by 
1951 a two-unit 325,000 kw coal burning power 
plant had only 0.31 employees per 1000 kw capacity. 





REFERENCES: 


Dept., Aluminum Lab. Ltd., Montreal. 


B.C., September 1953 by F. L. Lawton. 


7—Ilron Age, Aug. 5, 1954. 





Table | 


Comparison of Estimated Costs of Hydroelectric Power Generation 
to Make Aluminum in British Columbia with Cost of a Coal-Fired Steam 
Electric Power in Southern Illinois 


1—"Kemano-Kitimat, Producer of Packaged Hydro Power,” American Power Conference in 1952 by F. L. Lawton, Chief Eng., Power 
2—"Electrical Aspects of Alcan’s Kemano-Kitimat Hydroelectric Power Development,” AIEE Pacific General Meeting, Vancouver, 


3—"The Nechako-Kemano-Kitimat Project,” Canadian Mining Journal, June and July 1952, by H. R. Rice, Editor. 

4—" Aluminum Venture in British Columbia,” Compressed Air Magazine, August, September, and October 1952, by H. R. Rice. 

5—Hearings before the Subcommittee on study of Monopoly Power of the Committee of the Judiciary, House of Representatives, 
82nd Congress, First Session, Proceedings of January 22, 23, 25, 26, 29, 30 and February 1, 2, 5, 7, and 9, 1951. Testimony of 
Nathaniel V. Davis, President, Aluminum Ltd., Montreal; R. E. Powell, President, Aluminum Co. of Canada, Montreal, and others. 

6—Aluminum Panorama a publication of Aluminum Limited, dated 1953. 
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Plant Site Selection 


FUEL SOURCE: A paramount requirement for 
a plant site will be low cost fuel to make the 
power. The ideal site for cheap coal might be 
considered to be one where thick beds of strip 
coal come to surface on fairly flat land. Since the 
extreme limit to which present draglines can 
strip is around 90 ft, fairly flat land yields the 
greatest reserves. This means a coal sufficient for 
a power plant with a 50-year or more life can be 
located within reasonable hauling distance. When 
picking a site that will be good for 50 years, one 
must consider not only present day costs but 
future costs. In the cost of coal, costs of mining 
underground probably have a greater chance for 
improvement than in strip mines where yards of 
earth stripped per ton of coal mined is the great- 
est cost. Accordingly, potentially cheap fuel in- 
cludes not just easily strippable reserves but also 
underground coal that has been proved by ex- 
tensive core drilling to have: sufficient thickness, 
Btu value, and a suitable roof above it and floor 
below to permit a uniform plan of mechanized 
mining to be followed. 


RAW MATERIALS: A second requirement of 
the integrated plant site is its accessibility to raw 
materials. If these come from the Gulf Coast, the 
Mississippi and Ohio River valleys can be reached 
by barges which haul for as little as 1/3¢ per 
ton-mile. At certain points tributaries of the 
Mississippi penetrate the coal mining regions. 
These tributaries should be deepened by the U. S. 
Corps of Engineers to take barges into the coal 
mining areas that generally do not extend to 
either the Ohio or the Mississippi. In some cases, 
existing navigation works are obsolete and should 
be modernized, in others they do not now exist. 
Among these are the Kaskaskia and Big Muddy 
Rivers in Illinois, the Green River in Kentucky, 
which is now being develcped, and its tribu- 
taries, the Pond River which should be, the upper 
reaches of the Cumberland River in Kentucky, 
the Kentucky River whose existing facilities are 
obsolete, the Big Sandy River on the Kentucky- 
West Virginia border, the Muskingum River in 
Ohio, the Monongahela River above Morgan- 
town, W. Va., and the lower reaches of its tribu- 
tary, the Cheat River in West Virginia. 

In sites not on rivers, costs can be reduced by 
hauling a pay load both ways. Rail rates on raw 
materials are usually competitive or become com- 
petitive with water transportation. If raw mate- 
rials come from the Eastern Seaboard, the attrac- 
tive freight rates on typical ores shown in Table 
I are possible. These are low because it will bene- 
fit the railroad to have a payload in the 10,000 
coal gondolas, presumably empty, that return 
each day from the Atlantic Coast. 


Many raw materials are located in or adjoin- 
ing the coal mining states. Among these mate- 
rials are iron ore, pig iron, scrap metals, salt, 
silica, and petroleum coke. 











Since 1905 coal production per man-day in the 
average U. S. mine has risen from 3.5 to 8.4 tons. 
Such statistics do not nearly reflect the great in- 
crease in efficiency, since some new mines are pro- 
ducing more than 25 tons per man-day underground. 
Coal mining costs are being cut by such improve- 
ments as the Armstrong breaker, mechanical cutting, 
and extensible conveying from coal face to power 
plant boilers. 
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More Coal with Fewer Men 

The coal miner of today is the operator of huge 
machines and receives the highest hourly rates in 
the mineral industry, plus a pension based on 40¢ 
per ton of coal mined. But his job is intermittent. 
The miner and the mining community need stable 
industries with steady employment 12 months per 
year. More power consuming heavy industry located 
at the mines would make it possible for every per- 
son in these communities to realize on the ultimate 
utilization of the coal instead of just the mining, and 
to insure a permanent healthy industrial growth in 
the coal mining states. This is the magic formula for 
creating boom towns instead of ghost towns. 

To induce manufacturers to establish plants in 
the coal mining areas may take a strong selling job 
by the states to prove conclusively that all the fac- 
tors that yield low costs are present—but the coal 
producing states have what it takes to attract in- 
dustries that use large amounts of electric power. 
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Trends of employment, mechanization, and output in coal 

mining. 

Some manufacturers may be accustomed to think- 
ing of the cost of electric power from coal as being 
about the cost that they pay the local utility in the 
city, or about 1¢ per kwh. Transmitting power on 
high tension lines, like freight on coal, can increase 
costs. Some may think of coal costing what they pay 
in the cities—after it has been hauled 100 to 500 
miles. 

Heretofore utility companies have usually located 
large steam plants in cities or on lakes or rivers 
some distance from the mines. While such practice 
has been necessary to serve city customers, it is not 
conducive to the production of low cost power at the 
power station itself, because freight on coal can 
greatly increase its cost. Coal freight is 8 to 19 mills 
per ton-mile by rail, even more by truck, so that 
shipping coal 100 miles may increase fuel cost 25 
to 75 pct. 

Railroads have nothing to lose if industries were 
to be established at the coal mines because what was 
lost in hauling coal at low rates would be regained 
many times over in hauling finished commodities at 
higher rates. Power costing 3 mils at a power plant 


(Continued on page 362) 








Table Il. Freight Rates on Raw Materials 
from the Atlantic Coast* 


Chrome Manganese Iron Docket 
Ore Ore Ore 28,300 


$perTon $perTon $perTon Miles 


5.6810 5.6810 3.259 413 
5.6810 5.6810 3.259 444 
Pittsburgh 4.7265 4.7265 2.811 313 
Wheeling, W.Va. 4.7265 4.7265 2.979 356 


* Courtesy Pennsylvania RR 


Baltimore to: 


Canton, Ohio 
Cleveland, Ohio 





Table Ill. Nordberg Gas Burning Radial 
Engines for Electrolytic Reduction 
of Aluminum* 


Estimated Operating Costs, Mills per Kwh 
1 Pot-Line 2Pot-Lines 3 Pot-Lines 


Fuel Cost (10¢ gas) 1.0500 1.0500 1.0500 
Lube. Oil Cost 

(40¢ per bbl) .1332 .1332 
Maintenance Cost .2690 .2690 
Labor Cost 3872 3148 


Miscellaneous Cost 0042 0042 


.1332 
2690 
2914 
0042 








Total 1.8436 1.7712 1.7478 


To the above costs one must add money cost and taxes 
amounting to 1.63 mills per kwh. (5 pct amortization, 2/2 
pct interest, 1 pct taxes; total 8.5 pct of $168 cost per firm 
kw) making total costs with varying prices of gas as follows:** 


1 Pot-Line 2 Pot-Lines 3 Pot-Lines 
(45,900kw) (91,800kw) (137,700kw) 
10¢ gas 
(total mills per kwh.) 3.47 3.40 3.38 
15¢ gas 4.00 3.93 3.90 
20¢ gas 4.52 4.45 4.43 


**Natural gas engines used for aluminum reduction plants 
have the advantage that they can be used to produce di- 
rect current rather than alternating current power. This 
saves about 6 pct power loss in conversion from ac to dc in 
transformers and rectifiers plus the investment and operat- 
ing cost of the rectifier station. The “money cost” plus 
operating cost of converting ac to dc amounts to 0.4 to 0.5 
mills per kwh. 


*From Diesel Progress May 1953 





Table IV. Consumption of Electric Energy 
in the United States, Actual 1925 and 
1950; projected, 1975.* (Billions of Kwh.) 


Percent Change 
1925 to 1950 to 
Class of Consumer 1925* 1950° 1975 1950 1975 


Residential® 6.5 74.5 311 + 1,046 317 
Commercial® 8.9 50.4 194 466 285 
Industrial*: 
Major electro- 
process 4.1 37.5 207 452 
Other 53.2 160.6 470 202 193 
Miscellaneous 1.0 10.7 25 970 107 
Total Consumption 73.7 333.7 1,204 353 260 
Losses” 11.0 55.1 196 400 256 
Total Generation 84.7 3888 1,400 359 260 


‘ Edison Electric Institute 

* Includes farm customers 

* Small light and power sales of electric utilities 

“Large light and power and railway sales of electric utili- 
ties, plus generation for industrial use in nonutility plants 

* Losses incurred in transmission and distribution 


* Taken from Vol. Ill, Resources for Freedom. 





Table V. Power Requirements for Selected 
Industries 


Estimated Estimated 

Power Industry Firm Power 

For Expansion Expansion 

Reduction 1954-1975 1954-1975 
Kwh per Ton Tons Kw 


Titanium 40,000° 500,000° 2,280,000° 
Steel 525" 50,000,000° 3,000,000° 
Aluminum 18,000° 2,000,000" 3,083,000" 

*See Table VI. 

*Resources for Freedom, Vol. lil, Outlook for Energy 
Sources page 34 

* Resources for Freedom, Vol. |i, Outlook for Key Com- 
modities 

*Power Consumption in column A x tonnage in column B 
divided by 8760 kwh per year of firm power 

* Estimated same as “ excepting 500,000 tons scheduled 
Kitimat third stage production deducted from first column 

*The overall power requirement for making titanium in- 
cludes power consumed by the production of magnesium. 








Power Plant Location Away from Rivers is Economic 


Cooling Towers: The water required for make-up is 
only about 3 pct of that needed for a power plant cir- 
culating river water for cooling. For example, a mod- 
ern 100,000-kw cooling tower plant that would require 
condensing river water flow of 175 cfs would only re- 
quire 5 cfs of make-up water with cooling towers. A 
small stream of wells can supply such quantities. 

Future boiler designs will require extremely pure 
water and capital cost of water purification plants may 
exceed that for cooling towers. For example, in the 
first pilot plant supercritical-pressure steam generator 
which operates at 5000 psi, the space occupied by the 
water conditioning equipment is much greater than 
that used by the steam generator and its control in- 
struments. 

In a power plant with cooling towers, temperature of 
the condensing water in summer runs 5° to 10°F warmer 
than from a large lake or river, and in winter 20° to 
30°F warmer. This decreases power generation capac- 
ity by 1 to 1.5 pct and in addition another 1.5 pct more 
power is required to circulate water to the auxiliaries 


and to run the fans in the cooling towers, so that total loss 
in capability may be 2 or 3 pct, or perhaps 0.105 mills. 
This is comparatively small when it is realized that 
freight on hauling coal to a river plant site 100 miles 
away, may cost $1 to $3 per ton, or 0.5 to 1.5 mills which 
is 5 to 15 times more. 

Reservoirs: The cooling reservior long used in West- 
ern power plants is now recognized as economical for 
Eastern power plants. The Mississippi Power & Light 
Co. found that a shallow cooling pond 1.0 sq mile in area 
built by dikes was cheaper in both investment and op- 
erating costs than cooling towers. A cooling pond is 
better than cooling towers if plant site space is avail- 
able. A pond loses by conduction and radiation 65 pct 
of its heat in the winter and about 20 pct in the sum- 
mer leaving a smaller amount of heat to be lost by 
evaporation of water. It also saves the power used in 
cooling tower fans and gives lower condenser water 
temperature. Cooling with a reservior has most of the 
advantages of cooling with a river and a few of its 
disadvantages. 
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Inland waterways of the Eastern U. S. Map shows both those 
navigable at present and those to become navigcble if pres- 
ent projects are carried out. Data from TVA and U. S. 
Corps of Engineers. 


can be transmitted 100 miles over high tension lines 
at a cost of about 0.6 milis per kwh for transformer 
and transmission losses and investment costs. The 
secret of low cost power is to locate the power plant 
adjoining the coal mine and the electroprocess plant 
‘ nearby. 

Most low cost mines do not happen to be located 
within a few miles of a large river. But when the 
economics of using a cooling pond or cooling towers 
in place of river cooling are fully appreciated by in- 
dustry, dozens of mines instead of isolated examples 
can be directly connected with power plants to serve 
nearby industry. In fact, locating coal-fired steam 
power plant on a large river has some important dis- 
advantages. Generators have to be located above 
flood stage or hazard destruction. If the generators 
are installed high and dry above all floods it be- 
. comes necessary to pump vast amounts of water up 
to the condensers most of the year when the river is 
low. Construction costs for the power plant are also 
high for river bottom sites where bedrock is usually 
far down. 


Cost of Power from Coal 


Costs of electric power generation from coal are 
made up of fuel cost, other operating costs, and 
money cost. The latter consists of interest, amortiza- 
tion taxes, and insurance on the investment. On 
large plants built today, money costs may be kept 
down to as low as 1.0 mills, and to attain a 3.5 mills 
total power cost, fuel plus operating costs should 
not exceed 2.5 mills. Total fuel and operating costs 
of only 1.48 mills per kwh were attained by the 
Texas Power & Light Co. as early as 1939 when costs 
were as follows: 





Fuel and Operating Costs in Mills per Kwh 


Fuel (lignite mined underground) 0.94 
Operating Labor 0.30 
Miscellaneous Operating Expense 0.04 
Boiler Maintenance 0.11 
Other Maintenance 0.09 


TOTAL 1.48 











To attain such low costs TP&L integrated a coal- 
fired steam plant with a coal mine and used a 
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reservoir for cooling the condensers. The lignite was 
mined underground. A more recent plant put into 
operation by TP&L for Alcoa was mentioned earlier. 

It apparently does not pay to install a washing 
plant for cleaning coal for a modern power plant 
located at a mine, since properly designed boiler 
plants will burn pulverized coal of 10,000-Btu con- 
tent, or less, with little loss of efficiency due to the 
low grade of the fuel. When the power plant is lo- 
cated at the mine it then becomes possible to save 
the costs of cleaning the coal, of transporting it, and 
of selling it. 


Comparing Three Power Sources 

Coal vs Hydropower: Coal is cheaper than hydro- 
electric power. This significant point is revealed by 
Table I, which compares the cost of the new 366,- 
000-kw, and projected 732,000 and 1,464,000-kw 
hydroelectric plants in British Columbia with a 
300,000-kw coal-fired steam plant in southern IIli- 
nois. The installation in British Columbia was 
chosen for comparison because it probably repre- 
sents the lowest cost hydroelectric power that can 
be developed in western Canada or Alaska. The 
Canadian project has been given the advantage of a 
4 pct interest rate instead of the 5 pct rate on an 
investment in Illinois, but despite the lower interest 
rate it is easy to see that high investment cost makes 
hydroelectric plants uneconomical compared to effi- 
cient coal burning plants of similar size. 

Power cost is only 3.09 mills per kwh on the coal- 
fired plant in Illinois, compared with 5.33 mills in 
Canada for a plant of comparable size. Although the 
huge 732,000-kw plant may later produce power for 
2.57 mills, the freight on raw material to British 
Columbia and for moving finished product back to 
the U. S. market, plus import duties, will far over- 
balance the slightly lower power cost at the Canadian 
site. In fact, freight and import duty will almost 
equal total power costs. Freight on primary alumi- 
num from British Columbia to Atlantic Coast ports 
may be estimated at 0.5¢ per lb, and domestic freight 
to U. S. market center at 0.5¢. Import duty is 1.5¢. 
Total delivery costs are therefore 2.5¢ per lb, or 
somewhat greater than the estimated 2.31¢ per lb 
for power (assuming 9 kw per lb of Al, at 2.57 mills 
for the 732,000-kw unit). 

Coal vs Atomic Energy: A great deal of publicity 
has been given the possibilities of producing cheap 
power from atomic energy. But, from the best in- 
formation now available it appears that nuclear 
power would cost twice as much as conventional 
power in areas where coal or oil is neither exces- 
sively high or low priced. Cost of atomic power can 
conceivably be modified somewhat by sale of mate- 
rial products and byproducts and, in 15 or 20 years 
it may become competitive, but today coal is cheaper. 

Disposai of waste products from an atom powered 
plant is a problem. A 300,000-kw atomic powered 
power plant might produce annually 100,000 g of fis- 
sion products of which 5,000 g might be strontium” 
for which the tolerance for long time exposure is 1.3 x 
10° milligrams per cu m. If a day’s production of just 
this strontium alone got loose it could contaminate 
a volume of air 70x70 miles x 3000 ft high. This is 
one of the reasons the principal uses of atomic power 
plants in the immediate future may be for sub- 
marines, surface naval vessels, and in isolated, thinly 
populated areas where conventional fuel cost is high. 

The heat obtainable by complete fission of eco- 
nomic uranium reserves has been estimated to be 25 





times as much heat as that in coal total hydrocarbon 
reserves. However, to harness this vast energy will 
take great care and judgment in order that public 
benefit rather than danger will result. 

The coal-fired steam plant with electrostatic pre- 
cipitators to clean the stack gases of ash is one of 
the cleanest and most efficient plants ever designed 
by industry. It is to the credit of the power industry 
that it has developed a plant that can operate in 
the heart of a great city with minimum nuisance to 
the inhabitants. 

Coal vs Gas Engines: Cheap electric power for 
producing aluminum is being made with natural gas 
engines on the Gulf Coast. A recent article on the 
utilization of Nordberg gas burning radial engines 
shows that with natural gas costing 10¢ per million 
Btu power can be produced at costs shown in Table 
III. Present prices for gas on the Gulf Coast are in 
the range of 15¢ to 20¢. The field for the natural gas 
engine in making cheap power still looks important, 
but coal is competitive and provides power nearer 
the nation’s market center. 


Power for Future Electroprocess Industry 
The comparative figures below become particu- 
larly significant to the electroprocess industries 
when it is realized that the trend in costs for coal- 
generated power is relatively downward: 





Water—Gas—Coal 


New Hydro Natural Gas Coal-Fired 
Power’ Engines® Power’ 
(366,000-kw (137,700-kw (300,000-kw 
Piant) Plant) Plant) 
Power Cost 
in Mills per Kwh 
(all plant costs) 5.33 4.43 3.09 
1 Table Il, 2 Table III, 20¢ gas. 











In the 25 years from 1925 to 1950 power consump- 
tion in the major electroprocess industries increased 
815 pct and from 1950 to 1975 an expansion of 452 
pet, from 37,500 million to 207,000 million kw, is 
predicted. From Table IV the author deduces power 
consumption in major electroprocesses will require 


20 million kw additional by 1975. If all this power 
were provided by coal it would take 66 million tons 
(based on 0.75 lb per kwh), a significant amount, 
since 115 million tons of coal were already being 
used to produce electricity in the U. S. in 1950. 

Power requirements were estimated for selected 
process industries per ton of product and for U. S. 
industry in 1975. Table I indicates that by 1975 
several million kilowatts will be needed to meet 
the additional needs of the U. S. for aluminum and 
titanium metallurgy. Still another factor in future 
demand is revealed in Table VI where it appears 
that electric furnace steel expansion may be more 
economic than open hearth expansion if power at 
the low cost of 3.5 mills is made available. 


Governmental Action 

Slight tax advantages are given new industries in 
some states. In areas where there is a great surplus 
of labor, rapid amortization of new facilities is al- 
lowed on up to 100 pct under Federal tax laws on 
projects of the sort where 85 pct is allowed in other 
areas. Under the new tax laws such advantages of 
establishing in distressed labor areas are slight. 
Considering the payroll and tax income that the 
states would gain from establishing new industries, 
it would doubtless pay them to allow some further 
tax incentives to new industries. 

In this atomic and H-bomb are the Federal Gov- 
ernment is showing interest in dispersing produc- 
tion facilities associated with essential civilian or 
defense purposes. In general, such dispersion tends 
to move facilities into areas of labor unemployment. 
In addition to the tax advantages offered by rapid 
amortization it well might be appropriate for the 
Government to consider additional incentives for 
such dispersion. For example, Government might 
offer guarantees on all or part of private loans in a 
manner similiar to reinsurance of home loans carried 
out under FHA. 

Considering all these factors it is apparent that 
power plants integrated with coal mines are the 
key to low cost industrial power, particularly if 
mines are located near consuming areas. Utilization 
of our huge coal potential now will bring great social 
as well as economic advantages to the U. S. 





Table Vi. Open Hearth vs Electric Furnace Steel Cost 





“Cost Above” per Ton of Ingots, Using Cold-Metal Charge 
Defending Open Hearth Shop’ Challenging Electric Furnace Shop* 


Power (3.5 mills) 525 kwh $ 1.84 
Electrodes ($0.18) 12 Ib 2.15 
Fluxes 0.70 0.62 
Furnace refractories 0.82 0.60 
Ladle refractories (ladle brick, sleeves, nozzles, etc.) 0.20 0.15 
Furnace repairs (masonry, labor, materials) 1.80 1.20 
Molds and stools, replacement and conditioning 1.20 0.85 
Production labor ($2.00 per man-hr) 2.20 1.70 
Maintenance labor and materials 1.15 0.95 
Oxygen _ 0.28 
Supplies, tools, lubricants, etc. 0.40 0.20 
Water, steam, electric power, etc. 0.40 0.35 
Yard switching 0.70 0.25 
Slag disposal 0.45 0.20 
Indirect labor (supervision, chemical, metallurgical, clerical) 0.32 0.35 
Employee benefits 0.37 0.30 
General expense (overhead) 0.80 0.50 


Fuel Oil $ 3.45 


Total $14.96 $12.49 


1From Iron & Steel Engineer, October 1954, “The Economics of Replacement in the Steel Industry,” by G. G. Beard, President and 
General Manager, United Engineering & Foundry Co., Pittsburgh. * Modified to refiect 3.5 mill power cost instead of 8 mills shown. 
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Deep Ruth Approaches Production Despite 
High Costs and Obstacles to Shaft Sinking 


by Paul Hett 


HE much-heralded Deep Ruth operation of 

Kennecott Copper Corp., at Ruth, Nev., is 
scheduled to become a producer by 1957. Inaugu- 
rated as a project in 1951, production was origi- 
nally scheduled to start in 1953, but excessive water 
hindered shaft sinking. A revised schedule called 
for output by 1955, but again plans had to be 
changed. This time the change was to permit min- 
ing of an orebody that would have otherwise been 
lost because of block caving methods planned for 
the main deposit. The new ore is within the cave 
limits of the larger orebody, above the first produc- 
tion level. Ore will start coming from this new 
source in 1956, a year ahead of the principal oper- 
ation. (See NEWS, page 344.) 

There is little doubt that current economic con- 
ditions and unforeseen expenditures for early shaft 
development will make the Deep Ruth a high-cost 
producer. Yet, some of the drawbacks of the Ken- 
necott operation may be mitigated by the possibil- 
ity that additional exploration will increase the 
already assured 25 million tons of 0.83 pct copper 
ore. While Kennecott is missing out on the current 
high copper market and is thus left with a poten- 
tially narrowed profit, the predicted demand for 
copper has created an optimistic feeling. Its devel- 
opment is certain to enlarge known U. S. copper 
reserves and significantly extend the life of Kenne- 
cott’s Nevada operations. 

Nevada Mines Div. will again employ block cav- 
ing in the mining of a 25 million ton porphyry ore- 
body that averages 0.83 pct Cu, from which 352 
million lb of recoverable copper is expected. Known 
as the Deep Ruth, it is a downward extension of an 


PAUL HETT is Assistant General Manager, Nevada Mines Div., 
Kennecott Copper Corp., McGill, Nev. 








Aerial view of New Ruth, Nev. Except for ten new houses 
and two new business structures, every building was moved 
from the old town of Ruth, which was considered to be within 
immediate cave limits. Some 155 dwellings and 37 industrial 
buildings were moved, with 82 still to go. 


orebody from which 19 million tons of porphyry 
were mined through the Star Pointer shaft of the 
old Ruth underground workings where operations 
ceased in 1948. 

Existence of this deep-lying orebody was first 
proved by churn drill operations carried on in the 
old Ruth underground workings as far back as 
1937. In subsequent years a thorough examination 
was made by more underground churn drilling, 
surface churn drilling, underground diamond drill- 
ing, and prospect drifting in the heart of the ore- 
body. Many factors had to be considered, but 
decision to mine was finally made and the project 
had its inception in the middle of 1951. 

At that time, 1951, production was anticipated by 
the end of 1953. Difficulties in shaft sinking, caused 
mainly by excessive water, necessitated postpone- 
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All townsites, except 
Lone Tree with its 82 
dwellings, have been 
moved. The Minnesota- 
Hi orebody is at top 
center, for details of this 
part of project refer to 
NEWS page 344. A sec- 
tion through the ore also 
appears on page 345. 
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Relative position of vari- 
ous shafts and townsites 
is shown in this aerial 
view. Closeup of New 
Ruth townsite is in view 
at left, and plan, below, 
shows layout of develop- 
ment for new project. 





ment of the scheduled production date. A later 
schedule called for production in the second quarter 
of 1955. This second date has again been moved 
back to the middle of 1957, not because of addi- 
tional trouble, but to allow early mining of a re- 
cently disclosed orebody estimated to contain 1.3 
million tons of 1.18 pct Cu. This additional ore is 
within the cave limits of the larger orebody and 
500 ft above the first or “D” production level and 
must be mined first. The new ore is referred to as 
the Minnesota-Hi Ore (see plan, below) and it will 
be mined from a drift driven from the Star Pointer 
shaft connecting with the Queen raise (a former 
ventilation raise). Block caving using branch raises, 
slusher drifts, and a combination of the two methods 
will be used in mining the Hi Ore, with production 
anticipated early in 1956. Thus plans have been 
altered to accommodate changed developments and 
in this case ore will be salvaged that would other- 
wise be lost forever due to caving action set up 
from the mining of lower levels. 

Previous mining of 19 million tons of ore resulted 
in a considerable caved area with final cracks de- 
veloping close to the Star Pointer production shaft. 
Further mining would have destroyed the hoisting 
shaft. Study of this cave area produced the data 
that was used as the basis for defining the probable 
limits of caving from proposed Deep Ruth mining. 

Relationship of cave angles to cave limits was of 
major importance in determining the disposition of 
existing facilities and the location of new ones. The 
interpretations developed from observed conditicns 
with due allowances for variables such as geological 
structures and surface elevations resulted in antici- 
pated cave angles of 40°, thus affording information 
for removal of established townsites and location of 
permanent facilities. A 30° angle was adopted to 
insure a safety factor for permanent facilities and 
allow for caving of the possible extension of the 
orebody. 

Production Facilities 

As planned, the mine will be served by two 
shafts: 1) the Deep Ruth vertical shaft now at 1360 
ft with ultimate depth of 1572 ft envisioned; and 2) 
the Kellinske shaft, a 55° incline now used for de- 
velopment of the main connecting drift to the Deep 
Ruth shaft eventually to be used as a ventilation 
shaft and emergency exit. At present the Kellinske 
is 1350 ft deep on the slope with final depth of 2245 


ft to be completed at a later date. The shafts are 
about 5000 ft apart and will be connected with 
drifts driven on the “D,” “E,” and “F” levels. The 
connecting drift on “D’ Level will be 4400 ft long 
and at the time of writing this is 85 pct complete. 

Surface structures located at the Deep Ruth shaft 
site include a 155-ft steel headframe, steel ore and 
waste bins, electric substations, hoist building hous- 
ing ore and man hoists and four compressors, change 
house, saw mill, and various other essential build- 
ings. All of these structures were salvaged from 
other mine operations and moved or re-erected at 
this site. 

Both ore and man hoists are now in service on 
shaft development. The double-drum ore hoist 
equipped with 12-ft drums is powered by two 1650 
hp motors and will lift a 21,000-lb skip carrying 12 
tons of ore at 2500 fpm. Production of 8000 tpd 
will be easily attained in two shifts with this hoist. 
The man hoist handles a double-deck cage holding 
50 men and will travel at 1200 fpm. Both hoists are 
equipped with safety devices and easily operated 
electronic controls. Ten-ton trolley locomotives and 
4-ton gable bottom cars running on 75-lb rails will 
serve lateral underground transportation needs. 


Two Mining Methods 

Use of branch raises in mining the greater part of 
the tonnage is envisioned, based upon the successful 
application of this method in mining 19 million tons 
from the Ruth mine during its operating years 1916 
to 1948. Conventional slusher drift mining will also 
be utilized where considered to be economic and 
feasible, and a combination of both methods, with 
transfer raises to the haulage level, will also be used 
in certain areas. 

In previous years slusher mining methods were 
successfully and economically used in salvaging ore 
inaccessible to the branch raises, or mining pillars 
between main haulageways and the draw level. 
They were also used in some places where ore 
thickness was not much in excess of 100 ft. The 
time element during production from these hori- 
zontal openings was a determining factor in the ap- 
plication of this method of mining. 

In brief description of the branch raise installa- 
tion, the perspective view shows successively: 1) 
the completed raise structure; 2) a simple undercut 
consisting of a double row of staggered jackhamer 
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This is a portion of the caved area resulting from the re- 
moval of 19 million tons of material through the Star Pointer 
shaft. Present Deep Ruth development is on an extension of 
the porphyry which provided this tonnage. 


holes drilled around the periphery of a small stulled 
stope so that when the holes are blasted the pillar 
between each undercut square-set will be broken; 
3) the caving of ore as can best be pictured; 4) the 
introduction of dilution to the ore from capping; 
and 5) the finished ore extraction with the capping 
resting at the finger level, all idealized. 

Raises are driven to a horizontal plane 60 to 70 ft 
above the haulageway, although there is some vari- 
ation. This height is considered sufficient to offer 
maximum protection to the haulage drifts. The ver- 
tical plane of a raise series is normal to the haulage- 
ways at 30-ft centers, which, from the draw finger 
structure, creates 15-ft centers for the draw fingers. 
Some consideration is being given to increasing this 
spacing. Ordinarily haulageways are 90 ft apart 
longitudinal to the ore block, but there is naturally 
some departure from this because of variable ore- 
body contours. Ore heights above draw level vary 


from 100 to 350 ft and tonnages over a draw set 
may be as high as 15,000 tons. Ore blocks will vary 
in dimension, running from 200 to 350 ft width and 
350 to 600 ft length. Rate of production balanced 
against rate of raise development will determine 
both length and width of active blocks. 


Caving Methods 

Little trouble is experienced in starting caving in 
the ore. After undercutting is completed and draw 
started, a critical and important part of the whole 
system is control of the draw. As a first step to ac- 
complish this, simple and compact glass models 
will be used. These models are constructed from 
glass panes of various sizes, not exceeding 18x24 
in., mounted in grooves on the upper part of a 
wooden block. A scale of 30 ft to the inch is used 
in plotting the actual ore sections on the glass. The 
outline is then filled in with drawing ink. Each 
pane will represent the ore over one series of draw 
fingers in a plane cutting across the ore block. At 
15-day intervals the plotted ore sections are ad- 
justed to record draw tonnage and a representative 
amount of inked section is removed. Thus a three- 
dimensional picture of each ore block is available to 
the stope engineer responsible for the draw. As 
draw control and its objectives so closely parallel 
practices common to block caving in general, no 
further elaboration is necessary. 

Under present economic conditions and because 
unforeseen expense was experienced in early shaft 
development, the mine will be a high-cost producer. 
However, as in all mines the possibility of in- 
creasing the present expected tonnage by further 
exploration remains an encouraging possibility. 
Unavoidable or unforeseen delays to scheduled de- 
velopment during the period of a favorable copper 
price and market has perhaps narrowed the poten- 
tial profit but the predicted sustained demand for 
copper creates some optimism for this operation. 
The development of this property will also add to 
the known copper reserves of this country and ex- 
tend the life of Kennecott’s Nevada operation. 
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Three-dimensional view 
shows projected block 
caving layout for Deep 
Ruth workings. Branch 
raises terminate on 15-ft 
centers, and fingers are 
at 50° to 65° inclina- 
tion. Slusher drifts will 
also be utilized where 
economic, especially in 
salvaging inaccessible or 
thin orebodies. 
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Ore Storage Simplified With Scraping Trenches 


by R. L. Tobie 


Handling and storing ore at transfer points un- 
derground are encountered frequently. An ideal 
solution to these troubles is probably still to be 
found, but at the Mather mine “B” shaft a method 
incorporating scraping trenches has been developed 
giving better service, from the standpoint of safety 
and simplicity, than obtained from other schemes. 

When shaft pockets are used for storage, the size 

R. L. TOBIE is Assistant Superintendent of the Mather Mine 
“B” shaft, Cleveland-Cliffs Iron Co., Ishpeming, Mich. 


of the ground opening required to assure capacity 
is often prohibitive, and shaft depth below the last 
level can become excessive, particularly if a crush- 
ing station is used. Also, if the material being han- 
dled contains large amounts of wet fines, it is diffi- 
cult, if not impossible, to hold the material with 
regular chute gates. In order to remedy these prob- 
lems Cleveland-Cliffs’ Mather “B” has utilized three 
types of trenches. Types I and II are now in service 
and the third is under construction. 





Type | Trench 




























































































TYPE I—The double trench is 250 ft long and 
has a storage capacity of approximately 1000 tons. 
The trench is 9% ft wide at the top and 8 ft at the 
bottom. It varies in depth from 16 ft at its outer 
extremity to 6% ft adjacent to the measuring pocket. 
The sides and bottom are constructed of concrete, 
with 60-lb rails imbedded in the bottom and shaft 
pillar side of the trench. Rails in the bottom are set 
in a herringbone design with the vertex away from 
the pocket. The rails on the shaft pillar side are 
horizontal on 12-in. centers. 

Two slusher hoists for scraping the ore into the 
loading pocket are located on either side of the 


shaft. They are double-drum 125 hp 2300 v, and 
have a rope pull of 16,500 lb. The motors are high 
slip, high torque with a 350 pct pullout. The air- 
operated clutches are controlled from a screen en- 
closed platform above the measuring pocket where 
the slushers can be operated singly or simultane- 
ously. The hoist located on the left side of the shaft 
pulls the scraper on the right side and the hoist on 
the right side operates the scraper to the left. 

The scrapers have a 72-in. blade and an effective 
load capacity of 60 cu ft. Approximately four 
scraper loads are required to fill a 12-ton skip. 





Car Dumping 


Two dumping car methods are used at the 
trenches. In one, the rock is emptied from six-ton 
Granby-type cars, pulled over the dumping block 
by a 25 hp electric tugger. As is indicated in the 
drawing, the rope is threaded around 10-in. blocks 
in the floor of the drift. The rope is attached to the 
front of the locomotive; then the train is pulled over 
the block for dumping and returned to the starting 
point. 

The second method of dumping is by pulling the 
train over the dumping block with the locomotive 
controlled from a trackside unit. The control unit 


functions, briefly, as follows: Three trolley wires 
are installed over the trench and are isolated from 
the main haulage 250 v trolley system. The locomo- 
tive trolley pole is placed on one wire. The slook 
trolley arrangement is placed on the other two 
wires and is plugged into a specially built nine- 
point socket installed on the side of the locomotive. 
The current furnished to the trolley pole, through 
the trackside unit, controls the speed, hydraulic 
braking, and siren circuits of the locomotive. The 
other two trolley lines furnish current, through the 
slook, to control direction of the locomotive. 


APRIL 1955, MINING ENGINEERING—367 














Type II Trench 








TYPE Il—This method is of the same design as 
type I, except for the location of the slusher hoists. 
The hoists are the same size and include the same 
design features as the others, but are installed at 
the end of the trench away from the shaft. The pull 
drum of the hoist on the left is connected to the 
scraper in the trench on the right and the tail rope 
of this scraper is hooked to the hoist on the right. 
In other words, the hoist on the right pulls the 
scraper in the left trench and hoist on the left pulls 
the scraper in the right trench, with one drum of 


each hoist returning the scrapers in their respective 
trenches. The operator controls the machines from 
a screen position at the shaft. Principal advantage 
of this system is that it prevents ore piling up at 
the shaft around hoist foundations. In many in- 
stances the scraper could not be pulled between the 
dirt pile and the concrete foundation. Also, this ar- 
rangement eliminates the sheaves at the end of the 
trench, thereby improving rope wear as well as 
reducing the rope length. 








Type Ill Trench 








pl [ TRENCH 


















































TYPE ll—tThis storage trench is used in con- 
junction with a crusher and a belt haulage system. 
The trench will be 125 ft long or one half the length 
of the type Il. The floor of the trench will be con- 
crete and rail construction. The sides will be con- 
crete with a facing of %-in. steel plate on the shaft 
pillar side. 

The two slusher hoists are single drum and located 
at opposite ends of the trench. The hoist for pulling 


the scraper will have a 75 hp motor, and the tail 
rope hoist will have a 40 hp motor. They are 440 v 
with the high slip, high torque feature. The clutches 
are to be remote-controlled, air-electric, with quick 
release valves. A %-in. rope will be used on the 
pull hoist and a %-in. rope on the scraper return 
hoist. Both hoists will be controlled by one opera- 
tor. No sheaves will be necessary in this type of 
trench. The scraper in this trench will have a 60-in. 
blade with a 50 cu ft capacity. 


Safety Features of Trench Storage of Mine Product 


®» Motormen do not ride the locomotive when 
the train is dumping, thus eliminating the possibil- 
ity of injury in case of a derail. 

® A screen shield is placed in front of the car- 
pull tugger to protect the operator in case of rope 
failure. — 

> Signal lights are installed along the trench 
platform to warn tugger operator when dumping. 

®» Remote-controlled air-operated clutches on 
the slusher hoist make it possible to operate the 
hoists from a screened vantage point over the trench. 

> Valves operating the air cylinder clutches on 
the slusher hoist are spring-mounted to return to 
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neutral when not heid in position by the operator. 
Push buttons on air-electric clutches cannot be 
locked in place and must be held to operate hoist. 

® Slusher hoist motor cannot be started with 
clutches engaged. 

> Both air and air-electric controlled hoists 
have emergency switches on operator’s platform. 

® Pull and return drums for the same scraper 
cannot be engaged simultaneously. 

® The trolley wire for the trackside-controlled 
locomotive has circuit breakers to prevent over- 
travel of the locomotive. 








The Daniel C. Jackling Award 


Te E. D. Gardner 


An annual invitational address by an outstanding man in 
mining, geology, or geophysics who has contributed sig- 
nificantly to the progress of technology in these fields. 


Presentation by Tell Ertt 


je 1954, the first year the award was conferred, 
Fred Searles, Jr., remarked, “The earlier years are 
the easiest.” In this, the second year, it was easy to 
choose the outstanding mining engineer. 

Our conferee this year has been destined to mine. 
He comes from pioneer stock, and though a son of 
the American Revolution he is most proud that all 
four of his grandparents came to the Jordan River 
Valley of Utah the “first summer,” which all Utahns 
will recognize as 1847. At the time of discovery of 
high-grade ore in Bingham, his grandfather, Archi- 
bald Gardner, had a crew of men getting out saw 
timber in the area. The first claim staked in Bing- 
ham Canyon was named the Jordan, and Bishop 
Gardner was the colocator of the claim as well as the 
man to record it. 

E. D. Gardner was born in West Jordan, Utah, in 
view of Little Cottonwood Canyon, the site of the 
Emma Mine. Park City in the Wasatch Mountains 
a few dozen miles to the east, and Tintic, not much 
further to the south, were developing their vast ore- 
bodies throughout his youth. As a boy he was near 
the present Midvale metallurgical area and could 
see the Lark and Bingham Canyon mine dumps and 
imagine the mining activities at Tooele, Ophir, and 
Mercur just over the nearby Oquirrh Range. He was 
11 years old when the first car of copper ore was 
shipped from Bingham Canyon. It was not surpris- 
ing that he attended the University of Utah and 
graduated with an engineer of mines degree. 

Five years with the Utah Apex in Bingham Can- 
yon as chief engineer and assistant superintendent 
completed his training for the 44 years of unselfish 
and lightly rewarded service he was to give the min- 
ing industry as a Government engineer. 

All of us in mining are familiar with the great 
work he carried on and directed during the genera- 


tion he supervised the Southwest Experimental Sta- 
tion at Tucson. He has written scores of papers and 
books. His observations and experiments on drilling 
and blasting have led to the important improvements 
in this field during the past quarter century. 

Whereas those of us who consider ourselves widely 
informed about underground metal mining methods 
make hasty trips through a half dozen or dozen 
mines a year, our conferee has visited them all—not 
only the metal mines, but also coal and hundreds 
of nonmetallic mines, in the United States, Canada, 
Latin America, and overseas. His keen observations 
and analytical mind have resulted in an encyclo- 
pedic knowledge of mining and mines. 

His improvements in mining technology have 
been steady and predictable. His elucidation of min- 
ing problems to the many young engineers that have 
come under his guidance have made them grow 
strong and useful to his industry. When he chooses 
to stop, his influence will continue to expand and 
prosper because of the inspiration and dedication he 
instilled in so many of us. The profits from his ideas 
have been distributed throughout the mining indus- 
try. He has remained a technical man who felt that 
he could serve the mining industry best as a Gov- 
ernment engineer. But he is the staunchest advocate 
of the belief that the public should gain from his 
work through private industry. 

This is not the first recognition E. D. Gardner has 
received. The Department of the Interior awarded 
him the coveted Medal for Distinguished Service 
in October 1949, and he received the Engineering & 
Mining Journal’s Salute in March 1951. 

His friends who are presenting him the Daniel C.. 
Jackling Award today know this great mining engi- 
neer simply as “Ed” Gardner. 
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The 1955 GYackling Lecture 


Mining Technology—Outlook for the Future 


by E. D. Gardner 


| ye debs years ago the Utah Copper enterprise at 
Bin -ham was just getting under way. An epic in 
metal mining was in the making. Throughout the 
West the bonanza deposits were approaching ex- 
haustion and most ore still went direct to smelter. 
But concentrators were shortly to be constructed for 
treating milling grade ores, and most important, the 
pilot plant for the Utah Copper enterprise was being 
built that year at the mouth of Bingham Canyon. 
The same decade was to see development at the In- 
spiration mine in Arizona of the most important new 
mining method for 50 years to come—undercut 
block caving. 

Although the average grade of ore being mined 
has been declining for 50 years, and wage rates and 
prices of supplies have been greatly increased, the 
mining industry has continued to grow and to pros- 
per. Technology has advanced to a point where min- 
erals can be mined under the most severe conditions. 
The hardest rock can be drilled and broken and the 
heaviest ground handled. Large or small, an ore- 
body can be mined successfully, at any desired rate 
of production. It is possible to pump great volumes 
of water and to ventilate the most extensive work- 
ings; air conditioning has made practicable the min- 
ing of ore where the rock temperatures are beyond 
those that can be borne by man. 

Mining today in the U. S. is a huge earth-moving 
operation. In 1953 nearly 2 billion tons of material 
were mined for direct use or for processing. Strip- 
ping at open-cut mines totaled about 1.7 billion cu 
yd. Table I gives relative tonnages of the branches of 
the mineral industry in 1953. 

In addition to the solid materials moved, 350 mil- 


lion tons of petroleum and 340,000 tons of gas were 


produced in 1953. Fifteen million tons of salt and 5 
million tons of liquid sulphur were pumped from 
wells. An appreciable amount of copper was recov- 
ered by leaching old mine workings and dumps. 
Total value of minerals produced in 1953 was $14.4 
billion: oil and gas $7.6 billion, coal $2.6 billion, 
nonmetallics $2.4 billion, and metals $1.8 billion. 
Formidable problems face some branches of the 
industry today, especially pertaining to increased 
output tons per manshift. The time has come when 
these problems should be reappraised. With current 
wage rates, the industry no longer can afford to pay 
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men to do manual labor. It should be recognized, 
also, that the miner is a skilled worker; efforts to 
promote the dignity of his calling and his pride of 
accomplishment have yielded beneficial results. 

Mineral deposits occur under widely varying con- 
ditions. In most instances the degree of support 
needed by the roof and walls is the deciding factor 
in selection of an underground mining method. The 
degree of support needed, in turn, is governed by 
natural physical characteristics of the ore and its en- 
closing rocks. 

Mine operators, of course, learn to judge ground 
by observation, and an experienced mine boss gen- 
erally can anticipate what will happen following any 
given minir. operation. A more scientific approach, 
however, would be advantageous in most cases. 

More should be known about the strength of the 
ore and the enclosing rocks, more about stresses set 
up in the ground when ore is removed, and more 
about the mechanics of moving ground. Better 
understanding would work both ways: first, favor- 
able rock conditions could be fully utilized for more 
efficient mining, and second, hazards of rock falls 
could be minimized, loss of ore in mining reduced, 
and expenses caused by ground pressures and sub- 
sidence lowered. 





Table |. Tonnages Handled by the Mineral Industry, 1953 





Stripping 
Removed, 
Millions 
of Cubic Yards 


Material Mined, 
Millions of Tons 


Commodity (2000 Lb) 





Sand, gravel, stone, clay, and 
gypsum 

Coal 
Iron ore 
Placer gravels 
Copper ore 
Phosphate ore 
Lead and zinc ore 
Potash ore 
Molybdenum ores 
Others 

Total 





In general, mining comprises breaking the ore or 
rock in place, supporting the mine workings, and 
transporting the ore to the surface. This latter is a 
materials handling problem. Ventilation, of course, 
must be provided, and the mines must be kept free 
of water. Development work at some places is the 
most important cost item in extracting ore. 

Drilling and blasting remain the usual practice for 
breaking ore or rock from place except, of course, at 
block-caving mines. The drilling and blasting prac- 
tice at a mine must fit the mining method. In laying 
out mining procedures attention is being given to 
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Looking Back 50 Years 


In 1905 the bonanza deposits of Bingham were 
largely depleted and the area was spotted with 
worked-out mines. This also was the case in 
many other western districts. The lead and cop- 
per ores of Bingham were being shipped to Salt 
Lake Valley smelters. Concentrators, however, 
were constructed shortly thereafter for treating 
milling grade ores. The pilot plant for the Utah 
Copper enterprise was being built that year at 
the mouth of Bingham Canyon. 

In those days there were able operators and 
skilled miners who were proud of their calling, 
but the safety record, by present standards, was 
terrible. One lead mine at which the author 
worked produced about 2 tons per manshift. 
This was considered good then, especially as 
over half the total effort was expended in find- 
ing and developing ore. 

Living conditions at Bingham, as elsewhere in 
the western mining districts, were primitive. 
Few miners were married and few houses were 
available. One mine boarding house of 1905 was 
run by the foreman’s brother-in-law; the cost of 
bed and board was a dollar a day. 

The wage rate for underground miners at 
Bingham in 1906 was $3 per day, which was 
average for the western districts. This rate is 
less than one quarter of current scales. The 
present writer worked up to $150 a month as 
chief engineer. The local manager made $250. 
There were 8-hr shifts seven days a week—Utah 
law limiting underground work to 8 hr had been 
passed a few years previously. The monthly 
payday was on the 20th of the succeeding 
month. Miners could assign their time to a store 
and draw cash ahead of payday at a cost of 2 pct 
per month, or part of a month. 





In 1906 compressed air was used to run dril’s, 
pumps, and underground hoists. Electricity was 
just beginning to go underground, and each 
miner carried a candle for lighting. The 350-lb 
piston drill of that day was a far cry from the 
modern 75-lb hammer machine mounted on a 
jackleg. Dry stopers, named widow-makers by 
the men, were used in stopes and raises. The 
jackhammer had not arrived. 

Mining explosives were adequate; detonation 
was by caps and fuse. A large proportion of the 
mine force was comprised of muckers at $2.75 
a day. There were no mechanical loaders or 
scrapers for handling ore or rock, and wheel- 
barrows were often used in stopes. Horses and 
mules were used for main line haulage but con- 
siderable hand tramming also was done. In 
those days brawn was an important qualifica- 
tion for a mine workman. 

Fifty years ago most of the present under- 
ground methods were already developed; the 
standard methods in the West were open stope, 
square-set and fill, shrinkage, and cut-and-fill. 
Top slicing and sublevel stoping had been intro- 
duced in the Lake Superior iron mines. The 
Michigan and the Butte, Mont., copper mines, 
then at peak production, developed methods and 
practices that influenced underground mining 
throughout the country. The general mining 
methods in the Mississippi Valley lead fields and 
the Tri-State district were also established at 
that time. 

Coal was largely undercut and mined by hand 
50 years ago, although coal cutting machines 
were introduced underground as early as 1866. 
The room-and-pillar system of mining was in 
use then as now. On the surface the railroad- 
type steam shovel was used, although ore was 
shoveled chiefly by hand at the smaller mines. 
Horse-drawn scrapers generally were used for 
stripping overburden. 








rock characteristics as related to fragmentation, but 
it appears that more attention will be required in the 
future. Proper fragmentation, important at mines 
where hard ore is blasted, is even more important in 
mining by block caving. Boulders in broken ore are 
costly to reduce and restrict output at a working 
place. Savings in drilling and explosive in primary 
stope blasting can well be overbalanced by the extra 
cost of handling the coarser material. 

In mining flat deposits where the broken ore is 
loaded directly into cars or trucks for transport to 
the surface, the ore should be blasted to size that 
can readily be handled by mechanical loaders. Un- 
fortunately, from the viewpoint of the hard-rock 
miner, a primary crusher selected for capacity alone 
may not have openings large enough to take the 
coarse material normally broken in mining. 

Coarse ore cannot be handled readily at skip 
pockets. The trend at shaft mines where the ore is 
coarse is to place the primary crusher underground 
if tonnages involved justify added capital expense. 

Rock raises are replacing timbered chutes at some 
hard-ore mines; the ore is loaded into cars by me- 
chanical loaders at the haulage level. This practice 
eliminates chute repairs, drawing out of chute gates, 
and loss of time caused by hung-up chutes. More- 
over, considerably less secondary blasting is re- 
quired. Sticky ore also is handled in this manner at 
some places. 

When a new mine requiring grizzlies is laid out, a 
compromise interval between the bars is selected 
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that is expected to give optimum costs in handling of 
broken ore. Chutes, chute gates, and skip pockets 
are then constructed to handle the maximum size 
that will pass through the grizzlies. Haulage equip- 
ment is also selected with this in view. If it is found 
after production begins that the ore breaks more 
coarsely than is expected, there is trouble all along 
the line. This is especially true in block-caving 
where persistently hung-up draw points interfere 
not only with production but with stope control, 
grade, and ultimate recovery. If the grizzly interval 
is increased to permit drawing the required tonnage, 
expensive reconstruction may be necessary to handle 
the coarser material out of the mine. 

Recently drilling practice on the surface has been 
greatly improved. Rotary drills are now replacing 
churn drills at many mines. Jet piercing for making 
holes in very hard rock is also being improved. 


Rotary Drilling Progresses 


Portable air compressors for drilling blastholes 
with percussion drills are being adopted where prac- 
ticable both underground and on the surface. This 
eliminates air pressure drop due to line losses, the 
cost of laying air lines, and interference of the lines 
with other operations. 

The percussion drill has been steadily improved 
over the past 50 years. During the last decade jum- 
bos have come into general use underground for de- 
velopment headings and in flat stopes. Models are 
being improved yearly, and a push-button Jumbo is 
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about here. The jackleg is widely used to support 
lightweight drills, both for stoping and development. 

Development of carbide-insert bits during the past 
few years has made possible not only lower drilling 
costs but important improvements in drilling prac- 
tices underground. Holes now can be drilled the full 
length with a single piece of steel. Breakage of drill 
rods, however, is a large expense item in percussion 
drilling. Manufacturers are supplying an improved 
product, but the need for better steel remains. 

Auger and rotary drills have been used for putting 
in blastholes in coal and similar materials for years. 
Development of carbide bits has made practicable an 
electric rotary drill for making blastholes in under- 
ground metal mines. Such a drill is surely on its 
way, at least for use in sedimentary rocks. The drill- 
ing rate promises to be higher than with percussion 
drills, and there would be a great saving in power 
and in rod breakage. Moreover, the miner wants to 
eliminate the noise of percussion drilling under- 
ground; it would not be tolerated in a factory at 
the surface. 

Both surface and underground blasting techniques 
have recently been improved. Millisecond deionators 
now are largely used in opencut mines. Research is 
being done for a better underground explosive. 

The mining industry would like to break ore and 
rock underground without blasting, which necessi- 
tates conducting most underground operations in ac- 
cordance with a cycle. A continuous operation 
would be preferable. Moreover, the concussion of 
blasting injures mine installations and the force of 
the explosions extends into the wall rocks, causing 
weak spots that require support where otherwise 
none would be necessary. Although there are few 
accidents with explosives these days, handling is 
hazardous. 


Better Machines, Better Supports 


More machines are employed for digging coal from 
place and for running entries. The bituminous in- 
dustry is now experimenting with European long- 
wall mining machines. Coal-mining machines are 
being introduced in other mines where the material 
is physically comparable to coal. A 36-in. auger de- 
veloped for mining coal from under the high walls 
of strip pits has been tried experimentally for start- 
ing drifts from the surface in shale at a metal mine. 

Although tunneling machines will soon be used for 
driving both horizontal and inclined headings in soft 
materials, they will probably be of little use in hard 
rock, as expected power consumption and antici- 
pated bit costs are deterring factors. 

Machines have been developed for exploiting flat 
beds, which produce most of the nation’s coal. Such 
a machine is also needed for inclined deposits. 

As the years go by, more steel and concrete are 
placed underground. Collapsible steel and aluminum 
temporary supports are coming into use in coal 
mines and in metal-mine stopes. Stope filling with 
mill tailings is increasing. 

Most mine accidents are caused by falling rock. 
Sets with projecting shields have been designed for 
advancing headings in dangerous ground and will 
be used in the immediate future. 

Roof bolting, an important development in coal 
mining during the past six years, permits freer and 
more efficient utilization of mechanical equipment in 
flat deposits. Occasional roof bolts in high stopes 
have been used in the Missouri lead mines for a 
decade, but since being introduced into coal mines, 
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rock bolting has found a broad application in stopes, 
tunnels, shafts, and other underground mine struc- 
tures, and new applications are continuing. Numer- 
ous economies are being effected. For example, rock 
bolting of occasional loose slabs has permitted min- 
ing some deposits by shrinkage rather than by the 
more expensive cut-and-fill method. 

Time is a factor in heavy ground. New and im- 
proved equipment and better procedures have per- 
mitted faster mining of many deposits, minimizing 
the problem of wall support. 

During the past two decades there has been a tre- 
mendous increase in road building and other surface 
construction. This has afforded manufacturers an 
ever-increasing, competitive market for improved 
earth-moving equipment. Surface mines have 
profited from these developments. 


Vast Stripping and Open Pit Projects 
Are Now Feasible 


With the advent of larger and more efficient drill- 
ing, excavating, and haulage equipment it has be- 
come economical to strip greater thicknesses of 
overburden from mineral deposits. Ore deposits are 
now being mined from surface workings that 10 
years ago would have been developed for under- 
ground exploitation. 

During the past 50 years the principal improve- 
ment in power shovels used at surface mines has 
been in mobility. Shovels with maximum capacity 
of 6 or 7 cu yd now are preferred for loading at most 
mines. Larger and more powerful excavators, how- 
ever, are being constructed for stripping mineral de- 
posits where the spoil can be cast aside or back into 
worked-out areas. Draglines and shovels with 40- 
cu yd dippers or buckets are in use, and larger ma- 
chines are under construction. 

The trend now is toward larger off-highway 
trucks. At a number of mines 15-ton diesel trucks 
that formerly had been standard equipment were 
replaced 5 years ago with a new model of 22-ton 
capacity; in 1954 this model, in turn, was replaced 
with a 35-ton truck. A 75-ton truck was placed in 
operation at an Arizona copper mine in 1954. Fifty- 
ton trucks operate at relatively high speeds on good 
roads at coal strip mines. The trend toward larger 
and more expensive trucks probably will continue, 
but it would appear that the economic limit for size 
is not far away. 

During the past 20 years trucks have been replac- 
ing rail haulage at surface mines; rail haulage, how- 
ever, is still preferred where very large tonnages are 
to be handled. Belt haulage is increasing but so far 
is used chiefly at pits reaching such depths that other 
forms of haulage are difficult. 

Underground metai mining is not so fortunate in 
regard to mechanization as surface mining. Lime- 
stone miners were first to pull up their tracks and 
take trucks and other quarry equipment under- 
ground. S. S. Clarke introduced such equipment in 
the Tri-State zinc district during World War II, and 
it is now generally used in flat-bedded deposits with 
strong roof stones. Because of the limited market, 
the mining companies rather than the manufacturers 
have had to take the lead in modifying quarry load- 
ing and haulage equipment to fit the more limited 
space in underground workings. 

Mechanical loaders and hoist-pulled scrapers or 
slushers were coming into use underground at the 
time of World War I. Scrapers proved a boon to the 
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operator for pulling ore out of stopes with dips up 
to 45°. Loaders were first used for headings. 

A tractor-mounted loader in general use in under- 
ground coal mines loads into rubber-tired shuttle 
cars. A model of this machine capable of handling 
rock has been developed for use in noncoal mines. 
It has special application in flat-bedded deposits 
with low headroom. 

Various types of conveyors are used increasingly 
in underground mines. Belt haulage has been 
adopted for main haulage lines at a number of places. 
Where track haulage is used, the trend is toward 
wider truck gages, heavier rails, larger cars, and 
more powerful units. 

Haulage remains one of the principal costs in min- 
ing narrow, steeply dipping veins. The small op- 
erator needs a better system than the small cars on 
a crooked track now used. Improvement is not im- 
possible, but the potential market is not enough to 
encourage manufacturers to go into this field. 

Equipment for unwatering mines has advanced 
greatly during the past 50 years. The deep-well 
pump developed for raising water for agriculture 
has been adopted by the miner, especially for drain- 
ing areas before mining. 

Mines are now better ventilated and more com- 
fortable for the workers. Air conditioning has made 
possible working in such mines as Magma at Su- 
perior, Ariz., where the rock temperature on the 
4800 level is 156°F. 

Mining competes with other industries for work- 
men and for technical help. Inherent occupational 
hazards are greater in mines than in factories. Mines 
may be wet, uncomfortably warm, or dusty, and 
working places inadequately lighted. The mining 
industry is taking action to improve working condi- 
tions underground and is designing with a view to 
the operator’s comfort and convenience. One com- 
pany has redesigned the controls and control room 
of a dragline so that the operator can get a better 
view of the digging unit. Controls can be handled 
more conveniently, and the control room has been 
made as comfortable as an office. Better housing is 
being provided for mine employees. A successful 
operation needs a steady and competent crew. If a 
miner’s wife is proud of her home, he is more likely 
to be proud of his job. 

Future mining is going to require more engineer- 
ing knowledge. Since World War II the number of 
mining graduates has been seriously declining, and 
this problem, too, merits study by the industry. 


The Bold Concept 


Improvements in mining technology are now be- 
ing made and will continue to be made. It is the 
bold conceptions, however, that make mining his- 
tory. Daniel C. Jackling’s conception, about 50 years 
ago, that large masses of low grade copper rock 
could be mined at a profit was perhaps the boldest 


of them all. The mining of 20,000 tons per day 
underground by a newly conceived method was a 
bold idea at Inspiration as is the new open-pit oper- 
ation around that exhausted underground mine. The 
Greater Butte project was a bold conception. The 
San Manuel in Arizona and White Pine in Michigan 
are likewise bold in conception but are as yet un- 
proved. The demands of bold conceptions have forced 
development of new technique and equipment. 

The steel industry of this country has shown great 
boldness during the last few years in insuring for 
itself future supplies of iron ore. One of the most 
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costly domestic mining projects of all time is the 
current plan for exploiting the taconite iron ores. 

There still is room for future bold conceptions. 
Sulphur is now melted in the ground and pumped 
through pipes to the surface. Salts are dissolved at 
depth and likewise pumped in solution. Copper is 
leached from dumps, country rock, stope fill, and ore 
remnants from old mines after stoping has ceased. 
Experiments are being made on gasifying unmined 
coal and leaching other valuable minerals from 
place. The field is wide open, but for the near future 
at least, metal ores still will have to be mined. 

An operator cannot afford to pay the high prices 
for mechanical equipment unless tonnage to be 
handled justifies the cost. Neither can he afford to 
pay a man for waiting around before or after he 
performs his allotted tasks. As one phase of a cycle 
is improved, there is often a lag before all the work 
is synchronized. New mines are laid out to conform 
to engineering principles, and there is a trend to- 
ward engineering analyses of operating mines. Such 
analyses, where made, have indicated that lower 
costs could be achieved by improving procedures. 

The domestic mining industry has been a leader in 
publishing its methods and practices. This has been 
very important in the development of the country’s 
overall technology. There is now an interchange of 
ideas between the different branches of the mining 
industry, and in future there will be more. The time 
is here, however, when the industry must go farther 
afield. Some European mining practices are more 
advanced than those in this country. Carbide bits 
were in general use in Europe before they were in- 
troduced here. Five years ago Swedish drilling and 
blasting practices were ahead of ours. American 
mining engineers are now going abroad to study 
European mining technology. 

Other industries have pulled ahead of under- 
ground mining in technical developments during re- 
cent years. Although mining is adapting some of 
these new developments to its own use, it would 
appear that the adaptation could be extended. 


Accelerated Research Is Needed 


Bituminous coal operators are supporting a min- 
ing research program on an industry-wide basis and 
some metal mining companies have small mining re- 
search groups. Centers are supported for research 
in the treatment of ores, but mining lags far behind 
other modern industries in this respect. 

In summary, there has been uninterrupted prog- 
ress in U. S. mining technology since 1900. Rate of 
advance has been higher during the past decade, and 
further progress can be expected. There will be 
continued improvement and modification of mining 
methods to fit new procedures and new machines. 

Mechanization and better machines are contribut- 
ing to the increase in tonnage per manshift. Manu- 
facturers can be relied on to provide new and still 
better equipment where probable demand appears 
to justify development costs. 

Operators of small mines appear to be particularly 
burdened by the high labor scale and high prices of 
equipment and supplies. Their plight demands study. 

Improvements in mining technology can be devel- 
oped through mining research. An accelerated min- 
ing research program appears necessary to future 
prosperity of the industry. The obstacles, however, 
are not insurmountable. The mining industry has 
solved its problems in the past, and the outlook for 
the future appears bright. 
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S INCE German operators opened the Tsumeb mine 
in the early 1900’s, continuous operation has been 
interrupted only by enforced shutdowns during two 
world wars and the depression of the 1930’s. Orig- 
inal metallurgical practice was blast furnace smelt- 
ing. This was applicable only to low zinc ore, leav- 
ing large tonnages of high zinc ore to be stockpiled 
on the surface. A gravity concentrator using tables, 
buddles, and jigs operated for several years, but 
differential flotation of the ore did not get beyond 
the experimental stage. 

When the property was put up for sale by the 
South African Custodian of Enemy Property there 
was an estimated 434,000 tons of ore on surface 
dumps. The dump material, assaying 4.48 pct Cu, 
15.8 pet Pb, and 10.9 pct Zn, had become highly 
oxidized during a stay of many years on the surface. 
But these dump ores had to be used in evaluating 
possible metallurgy because the shaft became flooded 
after the 1940 shutdown and underground ore was 
unavailable. Many companies examined Tsumeb 
but quickly lost enthusiasm because of the formid- 
able metallurgical problems presented by the dump 
ore. However, on the basis of extensive test work, 
the present company decided that differential flota- 
tion would be successful and purchased the prop- 
erty after competitive bidding. 


Geology and Mineral Association is Complex 

The Tsumeb mine lies near the northern boundary 
of South West Africa at an altitude of 4200 ft. The 
village of Tsumeb is 335 air miles northeast of Wal- 
vis Bay, territorial port of entry. 

The orebody is a hydrothermal replacement de- 
posit associated with an irregular intrusion of aplite 
cutting folded pre-Cambrian dolomite beds. In plan 
the deposit is a lens of 250x600 ft maximum dimen- 
sions. In section the orebody dips 55° south from the 
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surface to 2000 ft, below which there is a reversal in 
dip to 75° north. Mineralization is localized in the 
aplite and in the adjoining brecciated dolomite. In 
the upper levels the ore is largely confined to a 
single lens, but below the 1890 level massive sul- 
phide ore forms north and south lenses that partially 
enclose a pipelike body of medium to low grade dis- 
seminated ore, part of which is of too poor a grade 
to mine. 

Drilling below the 24th, or bottom level, has dis- 
closed that a high percentage of the mineralization 
from the 3000 to 3300-ft horizons is comprised of 
copper and lead oxides. The deep oxidation may be 
local, since it appears due to circulating waters in a 
major fault cutting the orebody. 

Tsumeb ranks as one of the highest grade base 
metal deposits in the world. It is geologically and 
mineralogically famous for 41 copper, lead, zinc, 
vanadium, and germanium ore minerals, but its 
complex mineral assemblage is not attractive to 
metallurgists. In addition, there is a gradual change 
in oxidation intensity from the upper levels to the 
lowest level now operating, which is the 24th. This 
is well illustrated by the copper minerals. In the 
upper levels malachite and azurite are predominant, 
in the intermediate levels chalcocite, and in the 
lower levels tennanite. 

Throughout the mine there are sufficient heavy 
metal soluble salts to activate zinc, and large 
amounts of depressants are required even for so- 
called clean sulphide ores. When the same sulphide 
ore is exposed to prolonged oxidation aboveground, 
as was the case with the dump ores, reagent require- 
ments become fantastic. 


Plant Construction 


First staff members arrived at Tsumeb in March 
1947, and by May essential services had been re- 
stored and mine unwatering began. In 2% months 
company employees built a temporary jig and sort- 
ing plant for treating existing dumps to provide a 
saleable product during high metal prices. Mean- 
while, concentrator design and construction was 
contracted to a South African firm, with subcon- 
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tracts subsequently let to local firms. The site se- 
lected for the new mill was an area occupied by the 
old German plant and by part of the surface dumps. 

Construction crews arrived in April 1947 and be- 
gan dismantling the existing gravity concentrator 
and part of the smelter to reclaim steel for new 
buildings. Because of the worldwide steel shortage 
reclamation was a necessity, and to meet the prime 
objective of speed, dismantling of the steel structure, 
moving of dumps, and excavations were carried on 
simultaneously. By March 15, 1948, the concentrator 
was completely under cover and the first grinding 
and flotation section in operation. 


Plant Design 

Concentrator design provided three identical 
grinding units, each with a 5x10-ft open-circuit rod 
mill, a 5x7-ft primary ball mill in closed circuit 
with an 8x30-ft Dorr duplex classifier, and a 5x7-ft 
secondary ball mill in closed circuit with a 12x30-ft 
Dorr quadruplex classifier. Regrind of lead and zinc 
middlings was taken care of by two 5x7-ft ball 
mills, each in closed circuit with a bowl classifier 
10x31-ft 8 in. x 16-ft diam. 

Choice of small units was in part dictated by 
availability, since motors for large units were not 
readily obtainable. A second factor in the choice of 
small units was that characteristics of underground 
ore were unknown at the time the mill was built. 
The final decision was to capitalize on the necessity 
of using small mills and gain flexibility by having 
three separate grinding and flotation circuits. It was 
thought that no single circuit could cope with the 
range from oxide to primary sulphide ores, and the 
separate flotation circuits have subsequently proved 
of inestimable value. 


Present Flowsheet 

Ore from the DeWet shaft ore bin is successively 
reduced in a 30x42-in. Birdsboro-Buchanan jaw 
crusher, a 44%-ft Symons standard cone crusher set 
at 1%-in., a 4%-ft Symons standard cone set at 
%4-in., and a 4-ft Symons short-head set at 5/16-in. 
The final product, 5/16 in., goes to the fine ore bins 
at the plant. 

Two initial grinding circuits are available, owing 
to changes from the original plant design and shifts 
of equipment necessitated by metallurgy: 1) through 
parallel open-circuit 5x7-ft and 5x10-ft rod mills, a 
6x30-ft Dorr classifier, and a 5x7-ft rod mill, or 2) 
through a 5x10-ft rod mill to a 5x7-ft ball mill in 
closed circuit with an 8x30-ft Dorr classifier. Pulp 
from either of these groups of mills then goes to a 
9x7-ft ball mill in closed circuit with an 8x30-ft 
Dorr classifier that provides the heads to the two 
banks of eight 36-in. Agitair primary Cu-Pb flota- 
tion cells. Primary flotation tailings, joined with the 
Cu-Pb cleaner tailing, go to a secondary circuit con- 
sisting of a 5x7-ft ball mill and a 6x30-ft classifier. 
Secondary classifier overflow returns to secondary 
flotation, and the tailing from these two banks of 
eight 36-in. Agitairs then goes to a regrind circuit, 
which has two 10x30-ft Dorr classifiers and one 5x7- 
ft and one 5x10-ft ball mill. The regrind mill dis- 
charge goes to the secondary flotation section as did 
the product from the secondary grinding circuit. 
However, the overflow from the regrind circuit 
classifiers goes to a third stage of flotation, consisting 
of two banks of 16 36-in. Agitairs. Rougher tailing 
is taken from this third stage, and the third stage 
concentrate joins the primary and secondary stage 
concentrates at the cleaner cells. Part of the cleaner 
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concentrate is split to the germanium circuit and the 
remainder goes to filters. Rougher tailings go to the 
zine circuit conditioners after thickening. 


Development of Sulphide Grinding and Flotation 


On Mar. 15, 1948, the first concentrator unit began 
treating 300 tpd of dump ore, following the original 
flowsheet. Single-stage rod milling was followed by 
two-stage primary ball milling, one stage of rougher 
flotation, a middling flotation section, and three- 
stage cleaning. The cleaner tailing and middlings 
were thickened prior to regrinding. 

Feed material was one source of early plant diffi- 
culties. The first ore treated was high grade and had 
been on surface dumps for 20 years, and its charac- 
teristics varied from shift to shift as different parts 
of the dump were treated. Problems arose in the 
plant itself. The reagent system was inefficient; op- 
erators were untrained; and last and most impor- 
tant, the flowsheet had not been piloted beyond the 
laboratory stage. 

Results gradually improved as experience was 
gained with the ore and obvious defects were recti- 
fied, but plant results were still not equal to those 
of the laboratory. It was impossible to depress the 
zinc and simultaneously maintain reasonable cop- 
per and lead recovery. 

This was the situation when failure of the thick- 
ener handling cleaner tailings and middlings nec- 
essitated bypassing these products directly to the 
regrind classifier. The lead tailings improved im- 
mediately and it became obvious that prolonged 
contact in the thickener was detrimental to copper 
and lead flotation. 

On the assumption that it would pay to get the 
pulp into the cells as soon as possible and remove 
concentrate from the circuit as rapidly as possible, 
the following experimental changes were made in 
the grinding and flotation circuits: 1) The mid- 
dlings and cleaner tailings thickener was shut down 
and these products returned to the head of the 
roughers. 2) The middlings flotation was discon- 
tinued and all rougher concentrate send directly to 
the cleaners. 3) Cleaners were changed from three- 
stage to one-stage to reduce the circulating lead. 
4) Primary ball mill grinding was changed from 
two-stage to one-stage. 5) Two-stage ball milling 
and flotation was introduced, using the middling 
regrind mills as the secondary grinding units. In 
this system primary classifier overflow constituted 
the feed to the first stage of flotation and the re- 
grind classifier overflow went to the second stage. 

While these changes were taking place, a major 
discovery was made concerning the addition of col- 
lector. It was learned from the literature that pure 
sulphide minerals, ground excessively fine, will not 
float under the same conditions effective in floating 
sulphides in granular form. The remedy, adding 
collector to the mills, at once brought about im- 
provement. Repeated checking proved that xan- 
thate added to the grinding mills gave by far the 
best results. It is considered that this was the great- 
est factor in improving Tsumeb metallurgy. 


Present Sulphide Flotation Treatment 


By this time there was a steady tonnage of fresh 
underground sulphide ore which greatly improved 
general metallurgy. The previous changes, how- 
ever, had been of considerable benefit at the time 
they were made, and to get the minerals to the cells 
as rapidly as possible is was decided to go even fur- 
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Sulphide Flotation 
Flowsheet 





ther in coarsening the primary 
grind. The three main grinding 
circuits were each on separate 
and distinct types of ore, and as 
the underground sulphide ton- 
nage was steadily increasing, 
coarsening the grind offered in- 
creased sulphide section capac- 
ity. The following circuits were, 
therefore, successively tested: 

1) Three-stage grinding and 
three-stage flotation. 

2) Three-stage flotation and 
two-stage grinding with sec- 
ondary mill discharges in closed 
circuit with secondary flotation 








FINE ORE BINS (-5/6 iN.) 
1700-TON CAPACITY 





2-5 X10 FT 
ROD MILLS 11 -5x 7 FT 


OPEN CIRCUIT 


SECONDARY BALL MILL 5X7 FT 
CLOSED CIRCUIT 6X30FT CLASS 


ROD MILL 5X7 FT OR BALL MILL SX7FT 
IN CLOSED, CIRCUIT 


BALL MILL 9X 7 FT-CLOSED 
CIRCUIT WITH 8X 30FT CLASSIFIER 
PRIMARY Cu-Pb FLOTATION 
2 BANKS EACH 8-36 IN. AGITAIRS 

Conc Tail 











Y cutee FLOTATION 


SECONDAR REGRIND BALL MILLS 
2 BANKS EACH 6 - 36 IN. AGITAIRS 


SX7FT ,;SX1OFT 


L. Conc Tail t 








TERTIARY amen FLOTATION 
2 BANKS EACH 16-36 IN. AGITAIRS 


REGRIND CLASSIFIERS 
10 X 30 FT 





CLEANER Cu-Pb FLOTATION 
2 BANKS EACH 8-36!N. AGITAIRS 


Conc Tail 
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cells. 
3) Return to two-stage flota- 
tion and two-stage grinding, 


Ge CIRCUIT @— SPLITTER THICKENER 


TO FILTERS Zn CIRC. CONDITIONERS 


with secondary mills in closed 
circuit with the last half of the 
primary flotation cells. 


4-5X5 FT TANKS 
5 SF 





DISTRIBUTOR 
5X5 FT TANK 





4) Finally the present sul- 


phide circuit was established, 8-36IN. AGITAIRS! 


Zn ROUGHERS {SCAVENGER 


Zn ROUGHERS | SCAVENGER 
18-24 1N.AGITAIRS' SECT 


Zn ROUGHERS SCAVENGER 
18-24 IN. AGITAIRS: SECT 





see flowsheet at right, using 
three-stage flotation and three- 
stage grinding, with the third 
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stage mills in closed circuit with 
the secondary flotation cells. 
With three-stage grinding the 
primary’ classifier overflows 
were at 47 pct solids, producing 
an excellent concentrate grade 
on the primary flotation cells, 





TO FILTER 


ZINC CLEANERS 
8-24 IN. AGITAIRS 


Tail 








ZINC RECLEANERS 
6-24 IN. AGITAIRS 


Conc 
TO TAILINGS 








but with considerable buildup 
of lead in the circulating load 
of the finishing mills. Close-circuiting these mills 
with the secondary flotation cells sharply reduced 
this buildup. 

Two-stage flotation (item 3 above) was resumed 
for several months to discover whether or not stage 
grinding and flotation had been carried too far. Al- 
though results were good it was necessary to carry 
a much heavier tailing on the primary float than 
with the three-stage grinding and flotation. The in- 
ference was that with the coarse primary float the 
ore was not sufficiently ground for removal of cop- 
per and lead in one long bank of cells. 

Primary grinding capacity was increased by in- 
stalling a 9x7-ft ball mill but the circuit was then 
unbalanced by insufficient regrind capacity. A third 
mill was added to the regrind section, and three- 
stage grinding and flotation was resumed (item 4). 

At first xanthate was distributed through the 
mills, with slightly more added to the ball mills, on 
the assumption that sliming was occurring during 
fine grinding. With the three-stage circuit in oper- 
ation it was noted that shortages of xanthate due to 
increases in heads or tonnages resulted in a heavy 
tailing on the first and second flotation stages and 
increased tonnage of cleaner tailing. The lead in 
the tailings was not slimed, but the mineral grains 
were badly pitted, indicating surface contamination. 

When 90 pct of the xanthate was added to the 
primary rod mills, relatively coarse galena floated 
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rapidly in the roughers and continued to float in the 
cleaners, with marked reduction in circulating load 
and improvement in copper and lead recovery. Zinc 
rejection improved also, as xanthate addition was 
reduced in the second and third flotation stages, 
where selectivity is poor. Finally, operation was 
simplified because the principal change necessary to 
meet varying ore characteristics was simply to vary 
xanthate addition to the rod mills. 

It is now believed that a portion of the incoming 
feed, tarnished by surface oxidation, is sensitive to 
depressants unless fortified by early addition of 
xanthate and that xanthate so added prevents slime 
formation by aiding rapid flotation of coarse copper 
and lead mineral. This same situation apparently 
accounts for the difference between laboratory and 
plant results. Laboratory pulps receive some pol- 
ishing action, without being overground as in a cir- 
culating load. In the plant, however, the feed to the 
rod mills is 10 pet —200 mesh, assaying 3 to 3.5 pct 
Cu, 20 to 25 pct Pb, and 7 to 8 pct Zn. Unless forti- 
fied by xanthate in the rod mills tarnished particles 
reach the final mill section, where overgrinding be- 
comes a problem. Best support of this theory is that 
plant results now surpass laboratory work. 

Following plant trials of various addition points, 
depressants were introduced at the head of the flo- 
tation machines. After xanthate addition to the 
mills became standard, the depressant addition 
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Table |. Reagents and Steel on Total Ore Milled, Lb Per Ton Table |i. Direct Costs in Shillings Per Ton for a Typical Month, 
. April 1954* 
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Reagent 610 

*Rods 
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Conveying 
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Rod milling 
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* Proportion of balls and rods varies for different years because Pumping 
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Table Vill. Metallurgy of Sulphide Ore, By Years 








* Frother consists of 3 parts cresylic acid to 1 part Powell 
frother, by volume. 1949 1950 1951 1952 
** Collector consists of 50 pct sodium ethyl xanthate and 50 pct to to to to 
sodium isopropyl xanthate, by weight. 1950 1951 1952 1953 
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Table Vil. Densities and pH in Sulphide Circuit, July 1954 yt a vy 
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Table Ill. Metallurgy of Total Ore Milled (By Years) 
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point was moved back to the pump box and later to 
the primary classifier, with improvement in each 
case. Apparently some conditioning time is neces- 
sary for reactions to reach equilibrium, and chang- 
ing the point of addition of depressants improved 
copper recovery and zinc rejection. 

Zine flotation at Tsumeb is not difficult, provided 
the copper lead flotation circuit is working satis- 
factorily. Original test work indicated that 5 lb per 
ton of sodium silicate were required, but in actual 
operation it was found that lime could be used to 
depress pyrite and also lead escaping from the cop- 
per-lead circuit. The main improvement in the zinc 
circuit has been the return of cleaner tailings and 
middlings to the last of five conditioners in series. 
This conditioner combines the initial feed and the 
circulating load and acts as a distributor to the 
three banks of flotation cells. All copper sulphate, 
lime, and xanthate required in the rougher float is 
added to the first of the five conditioners and acts 
primarily on the initial feed. 

Adding frother to the pump handling the circu- 
lating load has simplified the operation. Lime is 
added to the cleaner and recleaner cells, which are 
operated under close pH control. Small xanthate 
additions are also made to these cells to control the 
circulating load. In contrast to the lead circuit the 
zinc roughers and cleaners are deliberately crowded 
to maintain grade of concentrate. 


Development of Oxide Flotation 

The dump ores on which the Tsumeb concen- 
trator was started contained an appreciable amount 
of oxide copper, lead, and zinc minerals. An early 
attempt at differential flotation failed, because of 
the high zine and iron content of the zinc tailing. 

The next attempt was made when the dump ore 
and mine sulphide ores were treated in separate 
circuits. Although the dump ore did not respond 
well to a differential float it gave excellent sulphide 
recovery on a straight bulk float. After many 
months of laboratory work a commercial method of 
separating the bulk concentrate into a lead concen- 
trate and zine concentrate was developed, see flow- 


sheet opposite page. The effectiveness of this method, 
termed the 610-dichromate process, depends on the 
blanket depressing action of reagent 610. Highly 
activated sphalerite, such as occurs in dump ores, is 
least influenced by this reagent, and with proper 
control a differential is established so that the zinc 
can be floated away from the copper and lead. 

It is of interest to note that this separation was 
only effective on highly oxidized ores or concen- 
trates that had been exposed to weathering, as sur- 
face oxidation renders copper and lead sulphides 
less active and zinc sulphide more active. Some 
ores treated in this circuit actually required copper 
sulphate for activiation of the zinc to maintain the 
necessary selectivity in the separation circuit. 

Bulk float tailings respond reasonably well to a 
standard sulphidizing float. A period of plant test- 
ing is necessary to establish the best reagent combi- 
nation for each quantity of ore used in the oxide 
circuit, as dumps vary widely in grade, slime con- 
tent, and reagent requirements. 

Certain changes in the flowsheet greatly facili- 
tated the operation of the oxide circuit. Most 
important was the elimination of the thickener 
originally incorporated to smooth out the feed. 
Actually this thickener had the reverse effect, be- 
cause of the high slime content of the dump ores 
and the changing settling rate of this slime. When 
the thickener let go its slime load froth on flotation 
cells was uncontrollable, and manipulation of rea- 
gents had little effect until the surge had passed. 


The kind of water used in the grinding and bulk 
flotation circuits had a marked influence on the re- 
sults of the dump ore circuit. Originally mill water 
was used, a combination of lead return water and 
fresh mine water. The proportions of these con- 
stituents changed over wide limits. It was noticed 
that when the proportion of return lead water 
(carrying cyanide and zinc sulphate) increased, the 
oxide tailings assays also increased, necessitating an 
increase in the amount of collector. Use of all fresh 
water on the grinding circuit, bulk float circuit, and 
oxide circuit removed this operating variable. 





Table IV. Comparative Grinding Data on Sulphide Ores 
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* Flowsheet consisted of a primary float and a secondary float. The middlings from the primary float plus the concentrate from the 


secondary float were returned to the primary float heads. 


** Flowsheet consisted of a primary float and a secondary float. All rougher concentrates went to the cleaner. The circulating load is 


greatly decreased in 


this flowsheet. It will be noted that in the Cu-Pb concentrate less material reports in the very fine sizes. 


+ These sizings are from current practice; the analyses were made from the composite samples of July 1954. 
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High Oxide Flowsheet and Data 





FINE ORE BINS 
1250- TON CAP 


ROD MILL 5 X10 FT 
OPEN CIRCUIT 


BALL MILLS 5 X7FT 
CLOSED CIRCUIT 


BULK ROUGHER FLOTATION 
6-48 iN. AGITAIRS 


< Tail 
2) ai 
No 





BULK CLEANER FLOTATION 
6-24 IN. AGITAIRS 
©, Tail 
C ~~ 
* 
CONDITIONER 
5 X5FT TANK 








DICHROMATE 610 ROUGHERS 
6-24 IN. AGITAIRS 


, Tail (Cu-Pd Conc) 





c 
DICHROMATE 6/0 CLEANERS 1 
2-24 IN. AGITAIRS 


Q,, Tail 
DICHROMATE 610 RECLEANER 
1-24 IN. AGITAIR 

Tail 
Cu-Pb Conc 


Cu-Pb CONC FILTER 











* 
OXIDE RECLEANER FLOTATION 
2-36 IN.AGITAIRS 
© Tail 
< 
‘sy 
OXIDE CLEANER FLOTATION 
4-36 IN. AGITAIRS 
© Tail 
< 
fe 
OXIDE ROUGHER FLOTATION 
24-36 IN. AGITAIRS 


TO Zn CONC FILTER 








CONDITIONER __ 
5 X5 IN. TANK 





3 REAGENT ADD 
POINTS 


TO TAILINGS DAM 














Development of the Germanium Flotation Circuit 


Although the presence of germanium in Tsumeb 
ores has been known for some time, it was not until 
1952 that its recovery was studied. The present 
concentrator process, p. 380, stemmed from labora- 
tory and pilot plant work on the separation of cop- 
per and lead by SO, and starch and an alternative 
method using Cyanamid reagent 675. By either of 
these methods the copper concentrate produced 
carried approximately 0.08 pct Ge, with the differ- 
ence that the concentrate produced by the SO, and 
starch process was a floated product and that from 
the reagent 675 process a depressed product. Fur- 
ther laboratory work demonstrated that with some 
modification of pH and starch additions the ger- 
manium in the copper-lead concentrate definitely 
could be upgraded. By March 1953 laboratory 
work warranted a pilot plant of 60 to 80 tpd. 

After a final test run germanium flotation was 
put on a production basis in February 1954. Results 
have steadily improved as operators have become 
more familiar with froth characteristics and further 
improvements in the plant have made possible 
closer regulation of feed tonnage and reagents. 

The germanium occurs in Tsumeb ores in two 
distinct minerals, germanite and renierite, which 
have different associations and flotation character- 
istics. Germanite is the most abundant mineral, but 
a larger percentage occurs as a middling than in the 
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Table IX. Reagent Consumption, Lb Per Ton, for High Oxide Ores 
(Dump Ores), July 1954 
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Table X. Reagent Additions to High Oxide Ores, July 1954 





Bulk Float Place of Addition Lb Per Ton 





Frother 
Reagent 325-343 


Classifier overfiow 

Rod mill 

Ball mills 
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q As needed 
Sodium silicate 0.83 





*The dichromate-610 circuit is not operating currently but 
will be put into operation again when the amount of zinc in the 
heads warrants its use 


Reagent additions for this circuit are listed as of July 1953. 





Table XI. Densities and pH in Dump Ore Circuits, July 1954 
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Table X11. Metallurgy of High Oxide Ores 





1949 1950 1951 1952 19538 
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1950 1951 1952 1953 1954 
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Germanium Flotation Data 





Table Xill. Data on Germanium Float, July 1954 





Reagent 
Additions* 
No. 1, No. 1 SOz condtioner 
No. 3, No. 2 SOg conditioner 
Starch No. 1, No. 1 SOz conditioner 
Lime No. 6, lime conditioner 
Pine oil No. 4, rougher heads 


Item 

Dry ore 

No. 2, 1st conditioner tail 

2nd conditioner tail 

Rougher tail 

Cleaner tail 

Total Metal, Pct 


Item Tons Assays 





Pb Ge 
0.053 100.00 
0.385 
0.039 


Heads 2212 é 60 
Concentrate 85 26.54 .30 
Tail 2127 . 4 


100.00 100.00 
9.07 159 28.12 
90.93 98.41 71.88 





* Refer to flowsheet at right. 





case of renierite. Renierite is magnetic, and this 
property is used in judging the grade of concen- 
trate. A sample is placed on a glass slide over a 
magnet; as the magnet is shifted beneath the slide 
the movement of particles is observed through a 
microscope. Unfortunately this test can be very 
misleading when the germanium content is largely 
in the form of germanite. 

Current flotation practice is to condition the cop- 
per-lead concentrate for 10 min with starch and 
SO, solution to a pH of 5.2 on the conditioner over- 
flow. The rougher float follows immediately, most 
of the concentrate being removed from the first 
three cells. Experience has shown that this float 
cannot be unduly prolonged or copper and lead 
minerals, barren of germanium, dilute the concen- 
trate. The rougher concentrate is then conditioned 
with lime for 10 min and cleaned in open circuit at 
pH 10 to 10.5. 

A number of factors in germanium flotation are 
still unknown. It is not yet clear why a lime circuit 
gives better results in the cleaning operation than 
SO, and starch. The benefits of regrinding the 
cleaner tailing, or of pregrinding the copper-lead 
concentrate ahead of the germanium circuit, have 
not been fully evaluated. To date, emphasis has 
been on an acceptable grade of concentrate, but 
market considerations and the cost of subsequent 
chemical treatment will, no doubt, dictate how 
much grade can be sacrificed for recovery. 
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Plant Operation and Equipment 

Rod Milling: Rod mills were incorporated in the 
original flowsheet on the assumption that it would 
be cheaper to use rod mills than fine crushing 
equipment. The rod mills were designed, therefore, 
to reduce 300 tpd of —%4-in. feed to —10 mesh using 
5x10-ft mills. Ball mill capacity soon proved far 
greater than that of the rod mills. As the rod mill 
discharge had to be pumped, every attempt to in- 
crease throughput in these mills with the %-in. 
feed ended in failure because of plugged pump 
lines. When tonnage was crowded the harder por- 
tions of the feed passed through the mill practically 
untouched. This condition was aggravated by the 
occurrence in parts of the Tsumeb orebody of a 
dense tough dolomite. It is now believed that larger 
diameter mills, shortened for the motors available, 
would have performed much more satisfactorily. 

To meet increased tonnage requirements, finer 
crushing was then the obvious solution. A second 
Symons cone crusher was installed in series with 
the first. As tonnage increased crushing became 
finer until the limit of the 4%4-ft Standard cone 
crusher was reached. To meet further increases in 
tonnage, a Short Head crusher was purchased to re- 
place the second 4%4-ft Standard. 

The first set of rod mill liners were wave-type 
manganese steel and lasted five months. The second 
set in the same mill had been in service six months 
when it was noticed that severe slippage of the rod 





Mill Cost Data for Tsumeb Operation: 


$ 
4.48 
4.20 
3.92 
3.64 
3.36 
3.08 


$ 
1.68 
1.54 
1.40 
1.26 
1.12 
0.98 
0.84 
0.70 
0.56 
0.42 


a ee ame 


Twi 8 








All figures are in U. S. dollars, for total ore treated. 


$ 

3.64 
3.36 
3.08 
2.80 
2.52 
2.24 
1.96 
1.68 
1.40} 
1.42 


Sho 2 ee 





3 ek ge $5938 3 
i $223 e¢o5 4% 2 


Reagent Cost per Ton Total Cost per Ton Cost per Ton 
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Cu Recovery 
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load was causing abrasion and consequently poor 
liner lift. Every other row of worn liners was re- 
moved, therefore, and new liners installed in their 
place to act as lifter bars, forming a step of approx- 
imately 1 to 1% in. It is now standard practice to 
install new liners in every other row during relin- 
ing and to maintain the lifter effect by the use of 
wood backing. Current liner life is approximately 
20 months of operating time for the wrapper liners 
and 25 months for the end liners. This solution 
probably would not have worked with a large di- 
ameter mill because of the shearing action of a 
heavy load on the liner bolts, but with the 5 ft diam 
mills, this effect has been negligible. 

Reagent Feeding: With the number of circuits in 
this plant and the quantities fed, mixing, handling, 
and control of reagents is important. When the plant 
was started, multiple banks of small individual 
feeders were installed. The operator’s time was 
largely taken up checking reagents with a watch 
and graduate and investigating small motor failures. 
Thus prompt detection of empty reagent receptacles 
and sticking floats was difficult, and consequently a 
steady operation impossible. This was rectified by 
installing a multiple disk feeder which handles all 
key reagents for the entire mill. Soluble reagents 
are air-lifted to this feeder from outside storage and 
mixing tanks. Reagent mixing is generally done on 
day shift under the supervision of one European and 
a gang of natives. 

The present lime feeding system, which works 
well, is to mix the slaked lime to a strength of 10 pct 
in an outside storage tank and to elevate this mix- 
ture by diaphragm pump to a central distributor in 
the mill. The distributor is a rectangular steel box 
with spigots leading to individual weir compart- 
ments where the quantity is controlled by weir bars. 
Each compartment has an overflow, and circulation 
is maintained so that each compartment constantly 
overflows to the suction of the diaphragm pump. To 
change the amount of lime solution, it is only neces- 
sary to add or remove a weir bar on the station in 
question. 

Handling Thickener Underflows: All thickeners 
were originally equipped with diaphragm pumps. 
The pump on the lead concentrate thickener did not 
perform satisfactorily and was abandoned in favor 
of a spigot and an open pump box. Careful atten- 
tion was needed to guard against overflowing pump 
boxes and to maintain a steady flow. To improve on 
this a 3-in. SRL pump was connected directly to the 
thickener and the pump speed set for maximum ca- 
pacity with final control by rubber pinch valves and 
bushings on the discharge line. This gave a steady 
uniform flow that could be maintaired by adjust- 
ment of the discharge valve, without affecting the 
pump. Power requirements were reduced by using 
the thickener head to advantage, and spills due to 
power failures or surges from the thickener were 
eliminated. 

Since then all thickeners have been equipped with 
SRL pumps to handle the underflows. To safeguard 
the pumps, totally enclosed screen boxes have been 
incorporated in the suction lines and simple sight 
glasses installed on the gland waterlines adjacent to 
the pumps. 

Plant Control 

Assays: Each circuit is grab sampled four times a 
shift and determinations are available 1% hr later. 
These assays are for guidance of the operators only, 
metallurgical accounting being on the basis of auto- 


382—MINING ENGINEERING, APRIL 1955 


matic samples cut every 15 to 20 min. 

pH Control: Most of the circuits are run on close 
pH control and three Beckman table model machines 
are in continuous use by the operators. For a per- 
manent daily record a six point Brown Electronik 
Strip Chart Recorder is connected to important 
points in ‘the circuits. 

Ultraviolet Light: The sphalerite occurring in 
Tsumeb ores becomes fluorescent under ultraviolet 
light. This has been a valuable aid in maintaining a 
low zinc tailing in the zinc circuit and a low zinc 
grade in the copper-lead concentrate. 

Pilot Tables: Pilot tables are in general use for 
visual guidance. With experience, operators can es- 
timate their products accurately and can catch any 
changes in the circuits long before the assays be- 
come available. 


Future Developments in the Tsumeb Concentrator 

No radical changes in the metallurgical processes 
are planned at this time, but attempts will be made 
to reduce working costs. Important changes will be 
made in pumping in primary sulphide grinding, in 
the bedding plant, and in crushing. 

Pumping: The original installation called for 
pumping of the rod mill discharges. This has been 
a bad operating feature because of pump failures 
and is an unnecessary expense. All rod mills are to 
be elevated to provide gravity discharge to the pri- 
mary classifiers. 

Primary Sulphide Grinding: Ore development 
underground indicates that sulphide tonnage will be 
held at 40,000 to 45,000 tons per month. As shown 
in the flowsheet, six mills are currently used for this 
work, with no reserve capacity. A 9x7-ft ball mill 
on the property is to be lengthened into a 9x10-ft 
rod mill and installed in place of the 5x10-ft rod 
mill. It is expected that the 9x10-ft rod mill and the 
9x7-ft ball mill will have ample capacity for pri- 
mary sulphide grinding and that appreciable sav- 
ings can be made in operating two mills instead of 
six. This will leave two complete three-mill units 
available for oxide or sulphide ores. 

The Bedding Plant: It has been long recognized 
that large fluctuations in ore grade are detrimental 
to the operation. To reduce this a bedding plant has 
been incorporated in the DeWet shaft crushing sys- 
tem. It will be 160 ft long and have a capacity of 
5000 tons with loading by a traveling chute and ore 
removal by a vibrating feeder running on rails 
below. 

Crushing: A 4%-ft Symons cone crusher is to be 
installed at the DeWet shaft. Savings are expected 
in maintenance, and in operating life of crusher 
parts, through decreased reduction ratio. A safety 
factor will also be provided with three cone crushers 
in series, as any one can be temporarily bypassed. 
Crusher linings will then be run to maximum life 
without concern for a mid-shift shutdown. The 
saving in conveyor belt wear in handling a 2-in. 
product against a 4-in. product on a 785-ft conveyor 
should also be significant. 
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A Report on — 


European Fluorspar Supplies 


The total crude fluorspar reserves in Western Europe, including the USSR and the Soviet 
sphere, are estimated to exceed 17 million metric tons. The total fluorspar production in 
1951 in Western Europe, excluding the USSR and Soviet sphere, amounted to 371,109 met- 
ric tons. The chief fluorspar-producing countries in Europe, excluding Russia and the Soviet 
sphere, are France, Western Germany, Italy, Spain, and the United Kingdom. 


by H. R. Hose 


Bastin: crude fluorspar reserves in western Eu-~ 
rope, containing more than 35 pct CaF,, are 
estimated at 12 million metric tons, while reserves 
in the USSR and Soviet sphere may exceed 5 million 
metric tons. The bulk of these reserves are concen- 
trated in the USSR, Spain, United Kingdom, West- 
ern Germany, and Italy. Since published estimates 
of the tonnages of individual mines and explored 
deposits are not available for most countries in 
Europe, the estimates given in Table I for individual 
countries are necessarily approximate, as they have 
been compiled from various sources and modified 
and combined according to the author’s judgment. 
The majority of fluorspar deposits in Europe be- 
long to the late Paleozoic metallogenetic epochs and 
have been found within or along the borders of the 
Hercynian massifs. Deposits in the Central and 
Esterel massifs of France, those of Western and 
Eastern Germany, Sardinia, the Catalonian coastal 
range and the Sierra de los Santos in Spain, and 
those of Devonshire and Cornwall belong to the 
Hercynian metallogenetic epochs. The deposits in 
southern Norway and Sweden belong to the middle 
Paleozoic or later, those of northern England to the 
late Paleozoic or later, those of northern Spain and 
Greece to the late Mesozoic, and those of northern 
and probably central Italy and Switzerland to the 
early Tertiary. Fluorspar occurs typically in veins, 
lenses, and stringers, but also in bedded replacement 
deposits and pockets, and may be colorless to white, 
yellow, green, pink, brown, blue, or purple to almost 
black. Except for the colorless variety, the only 
kind which can be used for the optical industry, the 
color of the fluorspar does not affect its ultimate use. 
Crystalline cubic or octahedral fluorite of CaF, 
composition, with 48.9 pct fluorine and 51.1 pct cal- 
cium, has a specific gravity of 3.18. The ore in place, 
however, usually averages 3.0 metric tons per cubic 
meter owing to the quantity of other minerals asso- 
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ciated with the fluorspar in the veins and the physi- 
cal state of the fluorspar, which may vary from 
sugary to massive crystalline or microscopic inter- 
growths with barite or quartz. Barite of 4.5 sp gr, 
quartz of 2.66 sp gr, and chert and calcite are com- 
monly associated with fluorspar. Other minerals 
usually present in lesser amounts are celestite, wad, 
silver, lead, zinc, copper, iron, and uranium min- 
erals. In some cavity fillings the rhythmic deposition 
of the fluorspar, barite, and quartz into successive 
crusts may make it possible to handpick the crude 
ore on belts or to separate the fluorspar from other 
minerals while the actual mining is carried on. 
Where metallurgical grade lump spar is required for 
foundries, separation of quartz and barite may be 





Table |. Fluorspar Reserves in Europe Estimated to the Nearest 
500,000 Metric Tons of Ore Containing More Than 35 Pct CaF, 





Metric Tons 
1 million* 
1 million** 


France 
Eastern Germany 
Western Germany 2 milliont 
Greece Under 500,000 
Italy 2 million? 
Norway Under 500,000 
Spain 3 million$ 
Sweden 500,000t 
Switzerland Under 500,000 
United Kingdom 3 million$§ 
USSR 4 million$#4 
Total 17 million 





* Figures according to Ref. 4. Recent exploration indicates that 
there are probably more than 1 million metric tons. 
** A 1945 estimate based on capacity before World War II.* 
+ Based on information from government of Western Germany 
sources and from mine operators. 
t Based on information supplied by mine operators. 
§ Based on information supplied by mine operators and on data 
from Marin and de Lis.“ 
$$ Based on reserves of 1,436,750 tons in terms of 100 pct CaF»."’ 





made also by jigs and heavy media, and in some 
mines the lead and zine sulphides may be separated 
and recovered by vibrating tables. However, except 
in the case of unusually high grade deposits, acid 
grade fluorspar is obtained by flotation. By this 
process fluorspar deposits grading down to 35 pct 
CaF, in the crude ore can be worked at a profit when 
fluorspar, lead, zinc, and silver prices are high, as the 
sulphides of these ores can be separated from the 
fluorspar by flotation and concentrated. 
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The chief consumer is the steel industry, which 
uses fluorspar to make the slag more fluid. Con- 
sumption varies from 5 to 8 lb CaF, per ton of steel 
made and gravel spar free from dust is preferred 
to the cake product derived from froth flotation. 
Apart from the CaF, and SiO, content, specifications 
usually call for less than 1 pct barite and less than 
0.3 pet sulphur, although the former is usually con- 
sidered to act only as a diluent. Metallurgical grade 
fluorspar is also used as a flux in smelting other 
metals and in foundries. Prior to World War II the 
metallurgical grade fluorspar standard was fixed at 
a minimum of 85 pct CaF, and a maximum of 5 pct 
SiO,. However, during the war standards down to 
55 pct effective units of CaF, were accepted. The 
value of metallurgical grade fluorspar is assessed in 
effective units, the effective units of CaF, being ar- 
rived at by reducing the CaF, percentage by 2.5 
times the SiO, percentage. The silica is used as the 
determining factor, as in the steel furnaces the silica 
combines with fluorspar and renders it useless. The 
standard 85 pct CaF, and 5 pct SiO, metallurgical 
grade fluorspar thus has 72.5 pct of effective units. 

Fluorspar consumed for the production of hydro- 
fluoric acid enters a considerable number of deriva- 
tives used in different industries. Thus aluminum 
fluoride and artificial cryolite are used in smelting 
aluminum, and other derivatives are used for refrig- 
erants, catalysts in the oil industry, nuclear fission, 
plastics, and insecticides. Acid grade fluorspar spec- 
ifications are fixed at a minimum of 97 pct CaF, and 
a maximum of 1.5 pet SiO, on a dry basis. Barite, 
zine, and lead are objectionable; sulphur is usually 
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prance 
. Petite-Verritre-La Selle-en-Morvan (Sedne- 
et-Loire) 
. Saint Germein-prés-Herment (Puy-de-Déme) 
. Langeec, Chavaniac-Lalayette (Haute-Loire) 
. Pruines (Aveyron) 
Saint-Jean-de-Jeanne, Alban (Tarn) 
. Les Adrets de Frejus (Var) 


SASTERN GEAMANY 
. Wiedersberg, rg, Schénbrunn (Sex ony) 

4 Gehrenstock, limenau, Steinbach, Schorte 
Atterode, Auwallenburg, Herges-Vogtei 
(Thuringia) 

9%. Siptenteide, Neudor{ (Anhalt) 

10. Rottleberode, Stolberg (Saxony Province) 

WESTERN GERMANY 

ll, Hesselbach -W ittichen (Baden) 

12. Tedtnau-Schéneu (Baden) 

1}. Altfalter-Freyung (Bavaria) 

i4, Donausteuf-Bech (Bavaria) 

GREECE 

15. Lawrien, Sunion (Attica) 


POLAND . tTALY 
ay ‘a i. Sadara (Sardinia) 


i? (Sardinia) 

18. Sen Andrea Frius, Burcei (Sardinia) 

19. Camerata Cornelio, Prvsolane (Lombardia) 
20. Collio (Lombardia) 

21. Trento - Bolzane (Tridentina) 

22. Sasso (Lazio) 


NORWAY 
“a ] 25. Jonsknuten, Lassedaien (Buskerud) 
24, Dalen (Telemark) 
mm / SPAIN 
ee cRUMANIA ct 25. Oser (Gerona) 
26, Fuenteovejuna, Le Cardenchosa (Cordoba) 
. 27, Colunga-Ribadeselia (Oviedo) 
28. Aviles-Oviedo (Oviedo) 
SWEDEN 
29. Branteviks~Onsiunda (Skine) 


SWITZERLAND 

30. Santis (Appenzell) 

Si. Martigny-Sembrancher (Valais! 

32. Oltschialp (Berne) and Galenstock (Uri) 


‘ 


UNITED KINGDOM 
33. Stanhope (Durham) and Alston (Cumberland) 
. Grassington (Yorkshire) 
. Castleton-Wirksworth (Derbyshire) 
. Camborne-Redruth (Cornwell) 
. Tamar Valley (Cornwall and Devonshire) 
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limited to a maximum of 0.03 pct and CaCO, to 1.25 
pct. Since acid grade fluorspar is commonly produced 
by froth flotation, it is therefore 200 mesh or finer. 
Fluorspar termed ceramic grade, for use in glass and 
enamel manufacture, must contain a minimum of 95 
to 96 pct CaF,, a maximum of 2.5 to 3.0 pct SiO,, and 
a maximum of 0.12 pct Fe,O, and 1.0 pct CaCO, 
Metallic impurities and barite are objectionable. 

Before World War II (1939 to 1945) Germany, 
France, the USSR and the United Kingdom were the 
chief producers in Europe; since the war Spain and 
Italy also have become important producers. Details 
of European fluorspar production from 1931 to 1951 
are given in Table II. 

Prior to World War II, exports of fluorspar from 
the primary producers were less than 20 pct of the 
fluorspar produced in each country and the only 
significant exporting country was Germany. A 
world shortage after the war, growing demands for 
additional supplies (chiefly from the U.S.), and the 
opportunity of earning hard currency incited greater 
production from old mines and the opening up of 
many new mines in Europe, particularly in Spain 
and Italy. Thus although exports from France and 
the United Kingdom have remained fairly constant 
as production increased, Western Germany, Italy, 
and Spain by 1951 had increased their exports to 
more than 50 pct of their production. The bulk of 
the exports were sold to the U.S. Exports of flu- 
orspar from countries in Europe since the war are 
given in Table III. 

In 1951 the price of metallurgical grade fluorspar 
landed at Atlantic seaboard in the U. S. ranged from 
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Table I!. Production of Fluorspar in Europe by Countries, 1931 Through 1951, Metric Tons$ 





German 


Germaay y 
France (Eastern) (Western) Italy Norway 


United 


Spain Sweden Switzerland Kingdom USSR 





19,779* 


10,450* 
14,325* 
33,857++ 
63,196 


74,278 


68,367 
67,886 


26,780°* 5,850 


21,915** 
26,364** 
36,188 
35,218 


56,512 


76,092 
81,269 


69,613 
68,869 


66,323 
84,407 
198,536t 
170,000*¢ 
Data not 
available 
14,000+ 
21,000+ 
Data not 
available 
Data not 
available 
Data not 
available 
Data not 
available 


92,350 


78,878 
available 
80,501 1,529 
91,265 J 1,920 
198,536%t ’ 905 
170,000*+tt . 2,761 
Data not y 3,142 
available 
16,910t J 4,590 
19,235 ’ 1,089 
49,344 x 1,120 


50,000 895 
92,520 838 
143,741 


Data not 
available 


6,017 20,242 


1, 
1, 
1, 
1, 


available 
Data not 
available 


available for 
1938 through 
1951 





* Excluding Anhalt and Thuringia. 
** Excluding Baden 


*** See Ref. 9. In 1933, 19,388 metric tons; 1935, 47,859 metric tons; 1936, 58,095 metric tons. 


+ See Ref. 19. 
tt Excluding Thuringia. 

t Including Western Germany. 
tt Including Eastern Germany. 


§ All figures from USBM Minerals Yearbook, 1936-1951, unless otherwise indicated. 
§§ United Kingdom (including fluorspar recovered from mine dump) 74,754 1T in 1951; Sweden (sales) 4216 1T in 1950 and 5007 1T 


in 1951. 





$30.00 to $40.00 U.S. short ton duty paid, and that of 
acid grade fluorspar was $65.00 per short ton f.o.b. 
Los Lunas, N. M.* Duties on imported fluorspar were 
$7.50 per short ton for metallurgical grade and $1.87 
per short ton for acid grade. Comparable prices in 
1939 averaged $20.56 U.S. per short ton for metal- 
lurgical grade and $29.76 for acid grade. In 1951 the 
price in Europe at the mines ranged from $13.00 to 
$23.00 U.S. per metric ton for metallurgical grade 
fluorspar and $30.00 to $40.00 U.S. per ton for acid 
grade. Local prices were $29.00 U.S. per metric ton 
f.o.b. Hamburg for metallurgical grade fluorspar 
with 65 effective units from the Bavarian mines in 
Western Germany; $31.00 U.S. per metric ton f.c.b. 
Cagliari for acid grade from the Sardinian mines in 
Italy; $44.00 U.S. per metric ton f.o.b. San Feliu de 
Guixols for acid grade from the Gerona mines in 
Spain; and $26.00 to $28.00 U.S. per metric ton f.o.b. 
Santander and Gijon for metallurgical grade of 70 
effective units from the Oviedo mines in Spain. 

It appears that the principal highly industrialized 
countries in Western Europe are self-sufficient as re- 
gards supplies of fluorspar for several decades. 
Moreover, the greatly increased production rate for 
export from Italy and Spain brought about by world 
shortage and high prices has spurred development 
of old mines and discovery and opening up of new 
deposits, so that for several decades these two coun- 
tries should be able to supply their own needs and 
also maintain high rate of production for export. 

France: Deposits of fluorspar occur in France in 
the Central massif in the departments of Haute- 
Loire, Puy-de-Déme, Saéne-et-Loire, Aveyron, and 
Tarn, and in the Esterel massif in the Department of 
Var. There are also minor deposits in the Ardennes 
and Vosges. In 1951° 11 deposits were in operation 
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in the areas of the Central and Esterel massifs. 

Prior to World War II France was the third rank- 
ing fluorspar producer, exceeded only by Germany 
and the U. S. During the German occupation pro- 
duction dropped, however, from a high of 63,085 
metric tons in 1939 to a low of 12,780 metric tons in 
1944.° Since the war, it has gradually increased, 
reaching 50,000 metric tons in 1951. The bulk of the 
fluorspar produced has come from the departments 
of Haute-Loire, Var, and Puy-de-Déme. Tarn has 
only recently begun to produce significant amounts. 

Deposits in the Central massif are some distance 
from Mediterranean and Atlantic ports, but the de- 
posits in the Esterel massif (Var) are near the port 
of St. Raphael. 

Fluorspar deposits in the area of the Central mas- 
sif* are located near Langeac and Chavaniac-Lafay- 
ette (Haute-Loire), at Petite-Verriére and La Selle- 
en-Morvan (Sadéne-et-Loire), at Saint-Germain- 
prés-Herment (Puy-de-Déme), at Pruines (Avey- 
ron), and at Saint-Jean-de Jeanne and Alban 
(Tarn). In the Langeac (Haute-Loire) area the 
chief fluorspar vein at the Le Barlet mine is from 3 
to 10 m thick and extends over a length of 200 m, of 
which 120 m have been developed to a depth of 50 m. 
The vein occurs in gneiss and beds of the Carbon- 
iferous coal measures and is displaced at the east 
and west ends by vertical faults. The tenor of the 
crude ore varies from 60 to 90 pct CaF,. Chalcopy- 
rite, pyrite, and other sulphides are associated with 
the fluorspar. In 1951 nearly 50 pct of the fluorspar 
produced in France came from this area. In the 
Petite-Verriére (Sadne-et-Loire) area the chief 
fluorspar vein at La Foulette mine is 160 m long with 
a thickness of 1 to 8 m. It has been developed to 372 
m in depth. Barite is associated with the fluorspar 
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The Gloria I! Mine at La Cardenchosa, Spain. 


at Petite-Verriére and much quartz is present in the 
veins at La Selle-en-Morvan, which is a southern 
extension of the La Foulette vein. In the Saint-Ger- 
main-prés-Herment area the fluorspar veins at the 
LeBeix mine vary from 30 to 245 m long, with an 
average thickness of from 1 to 14 m, and are known 
to reach to 86 m in depth. The fluorspar is associated 
with barite and galena. In the Pruines area the 
Le Kaymar fluorspar deposit is small and of low 
grade. In the Saint-Jean-de-Jeanne (Tarn) area 
fluorspar associated with chalcopyrite occurs in 
three parallel veins each 1.5 m thick within a zone 
20 m wide and over 1 km long. The veins were pre- 
viously worked in the second century for copper. In 
the Alban (Tarn) area the Negremont fluorspar de- 
posits consist of two veins striking west and dipping 
at 70°. The fluorspar veins with 85 to 95 pct CaF, 
crude are associated with thick veins of quartz. 
The fluorspar deposits in the Esterel massif are 
located around the village of Les Adrets de Frejus 
and comprise the deposits of Font-Sainte, Les Men- 
dignons, Les Trois Vallons, Les Trois Termes, La 
Madeleine, and Garrot. Fluorspar is also obtained 
from galena mines in the Chaine des Maures west of 
Frejus. Fluorspar occurs in veins intruded into the 
Archaen granite gneiss and mica schists of the mas- 
sif covered in part by Carboniferous and Permian 
sedimentary beds. The veins are related to porphy- 
ries and melaphyres of Permian age extruded during 
the Hercynian orogeny. They strike west in the 
Font-Sainte, Les Trois Termes, and La Madeleine 
mines to northwest in the Garrot, Les Mendigons, 
and Les Trois Vallons mines. The largest veins at 
the most important Fonte-Sainte mine are 150 to 300 
m long and up to 2 m wide. In 1951 the Font Sainte 
and Garrot mines produced about 20 pct of the fluor- 


The Monreale Mine in Sardinia, Italy. 


spar produced in France. Veins are from 100 to 120 
m long and 8 to 10 m wide at the Garrot mine, and 
1 to 10 m wide at Les Trois Vallons. They average 
4m wide. Most have been developed to a depth of 
only 12 to 40 m. The fluorspar is associated with 
quartz, galena, and sphalerite and—-with the excep- 
tion of the Garrot mine—also with barite. The barite 
at the Les Trois Vallons mine is concentrated as 
massive layers against the foot and hanging walls of 
mica schist. The crude ore tenor varies from 50 to 
92 pct CaF,, with 8 to 20 pct SiO, and 1.5 to 3 pct 
BaSoO,. 

Estimated probable reserves in the Esterel massif 
area in 1939 were 150,000 metric tons. Total reserves 
of fluorspar containing more than 35 pct CaF, in 
France are estimated at more than 1 million metric 
tons.‘ 

Eastern Germany: Deposits of fluorspar occur at 
Wiedersberg and Schénbrunn in Saxony, at Oehren- 
stock, Ilmenau, Steinbach, Schorte, Atterode, Au- 
wallenburg, and Herges-Vogtei in Thuringia, at 
Siptenfelde and Neudorf in Anhalt, and at Rottle- 
berode and Stolberg in the province of Saxony. 
Before World War II the mines in Bavaria (in West- 
ern Germany) ranked first in production, the Rot- 
tleberode mines in the Hartz Mountains of Saxony 
ranked second, and the mines in Thuringia third.° 

Maximum production in Eastern Germany prior 
to 1939 was 74,278 metric tons in 1936, but 84,407 
metric tons were produced in 1942.° The deposits at 
Siptenfelde and Neudorf in Anhalt and at Rottle- 
berode and Stolberg in Saxony are in the Hartz 
Mountains. North of Rottleberode there are two 
series of fluorspar veins striking WNW and NW and 
dipping 80° NNE in graywacke and slates. The veins 
have been developed down to 165 m. The fluorspar is 
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352 10,924§ 1724 


736 8,816§ 2165 
382 11,474§ 1102 
172 32,026§ Data not 
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* Information has been taken from USBM Minerals Yearbook, 1948 through 1951, and from Statistical Summary of the Mineral In- 
dustry 1946-1952, London. Metric tons given here have been converted from long or short tons given in sources. 
** 1532 short tons in 1949, 2772 short tons in 1950, and 1415 short tons in 1951 were exported to the U. S. 
+ 1375 short tons in 1948, 29,624 short tons in 1950, and 47,890 short tons in 1951 were exported to the U. S. 


t This figure includes feldspar. 
§ Exported to U. S. only. 
§§ 11,805 short tons were exported to the U. S. 





386—MINING ENGINEERING, APRIL 1955 


TRANSACTIONS AIME 





associated with quartz, chalcopyrite, pyrite, and 
barite." Productive capacity of this area in 1945 was 
36,000 metric tons per year." At Siptenfelde and 
Neudorf there are two important fluorspar veins in 
argillite 5 to 30 m in width and 700 m in length, 
striking NW and dipping 70°S. The veins, which 
have been developed down to 180 m, appear to thin 
out at this depth. The fluorspar is mainly pure, asso- 
ciated with a little quartz, calcite, galena, and chal- 
copyrite.’ Productive capacity of this area in 1945 
was 5000 metric tons per year.’ 

In Thuringia fluorspar deposits occur at Herges- 
Vogtei, Auwallenburg, Steinbach, and Atterode and 
at Oehrenstock, Ilmenau, and Schorte. At Herges- 
Vogtei the fluorspar vein occurs with abundant 
barite in gneiss, mica schist, and granite. The most 
important mines in the area are between Steinbach 
and Atterode, where the fluorspar associated with 
quartz and wad occurs in augengneiss. The veins, 
striking predominantly NW and dipping 65° to 85° 
NE, vary in width from 20 m at surface to 6 m at 
60 m below the surface. The average width, how- 
ever, is 1 to2 m. At the largest mine in the area the 
fluorspar lode has been developed for 1400 m in 
length." This mine had an annual productive capa- 
city of 12,000 metric tons in 1945." Between Ilmenau 
and Schorte fluorspar occurs in veins striking NW 
and dipping 55° to 75° S in a zone, which has been 
followed for a length of 8000 m in sandstone and 
eruptive rocks. The fluorspar is usually associated 
with barite, quartz, and hematite. The widths of the 
veins vary from less than 1 m to 25 m. At Schorte, 
where the fluorspar veins are in porphyry, they are 
1 to 2 m wide and are not associated with barite. 
The SiO, in the crude ore is less than 1 pct. 

In Saxony fluorspar deposits occur at Wiedersberg 
and Schénbrunn near the Bavarian border of West- 
ern Germany. At Schénbrunn the fluorspar occurs 
in a west-striking fault between Silurian and De- 
vonian shales. The tenor of the crude ore is 81 to 
85 pct CaF, with approximately 16 pct SiO, and 1.92 
pet Fe,O,. At Wiedersberg the fluorspar lodes are 
associated with iron and copper ores with quartz 
and the fluorspar content decreases in depth. These 
lodes, which strike NW, are in graywacke and con- 
glomerate of Middle and Lower Devonian age and 
to the north in diabase." Fluorspar reserves in East- 
ern Germany, which contain more than 35, pct CaF.,, 
are estimated to exceed 1 million metric tons. 

Western Germany: Deposits of fluorspar occur in 
Western Germany between Altfalter and Freyung 
and Donaustauf and Bach near Regensburg in Ba- 
varia and between Hesselbach and Wittichen and 
Todtnau and Schonau in Baden. In Bavaria 15 
mines are active in the Alfalter-Freyung district 
near Schwandorf, and two mines are active and two 
inactive in the Donaustauf-Bach district along the 
north bank of the Danube. In Baden two mines are 
active in the Hesselbach and Wittichen districts and 
several small mines in the Todtnau-Schénau district. 

Prior to World War II, production of fluorspar in 
Germany exceeded that of all other countries in the 
world except the U. S. Maximum production at- 
tained was 198,536 metric tons in 1943. After the 
division of Germany in 1945, production in the 
Western Zone declined to 19,235 metric tons in 1947 
and has continued to increase each year since then. 
The 1951 production was 143,741 metric tons.* The 
chief ports for export of fluorspar from Western 
Germany are Bremen and Hamburg. 

At the beginning of 1952 the rate of fluorspar 
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production in Western Germany was approximately 
190,000 metric tons per year, of which 160,000 
metric tons were being produced in the Altfalter- 
Freyung area, 15,000 metric tons in the Donaustauf- 
Bach area, and 15,000 metric tons in Baden. Most 
of the production is consumed in Germany, but 44,- 
530 metric tons” were exported to the U.S. in 1951. 

In the Schwandorf area fluorspar occurs between 
Altfalter and Freyung north of Schwarzenfeld as a 
series of veins striking NW and dipping 60° to 70° 
SW. Near Wé6lsendorf and Stulln the strike changes 
to north. All the fluorspar veins are in granite of 
Permian age intrusive into Archean gneiss. Quartz, 
barite, calcite and, in places, galena containing sil- 
ver, pyrite, chalcopyrite, and uranium minerals are 
associated with the fluorspar. In the upper part of 
the veins, green and light purple fluorspar predomi- 
nate, but in some mines the color darkens down- 
ward and becomes almost black in some of the 
deeper levels. There appears to be a definite con- 
nection between the occurrence of the darker fluor- 
spar and the uranium content similar to the associa- 
tion of reddish-brown dolomite with pitchblende 
which is used as an indicator of uranium in the 
Erzegebirge district in Russian-occupied Czechoslo- 
vakia to the northeast. Purple fluorspar also occurs 
in this area. In most of the mines where uranium 
minerals are present, the fluorspar is dark purple to 
almost black and gives off an odor of fluorine when 
broken. The view has been expressed” that calcium 
and fluorine ions are liberated by radioactive bom- 
bardment and that the free calcium gives the dark 
purple color to the fluorspar and the fluorine the 
odor. The fluorspar veins vary in thickness from a 
few centimeters to 4 m and occur in a zone 8 km 
long. There are 15 active mines in the Altfalter- 
Freyung area in which mining commenced 100 years 
ago. The largest mine at Wélsendorf has been de- 
veloped down to 200 m and over a length of 1000 m.” 
Reserves are estimated at 1 million metric tons. 

In the Donaustauf-Bach area, fluorspar occurs in 
a series of roughly parallel veins striking N 10° to 
25° W and dipping 70° to 80° SW. The veins, of 
green and purple fluorspar from a few centimeters 
to 4 m wide, occur in granite, presumably of Per- 
mian age. In the eastern section between Lichten- 
wald and Bach, some of the veins, in mines now 
abandoned, were 2.0 to 2.5 km long. However, in 
this area the fluorspar veins merge northward into 
quartz veins. Quartz and kaolin and sometimes 
barite, pyrite, and galena are associated with the 
fluorspar. Only two mines, both in the central sec- 
tion north of Sulzbach, are now active in this area. 
Reserves are estimated at 200,000 metric tons. 


In Baden the fluorspar occurs in two northwest- 
striking veins in granite near Hesselbach and Witti- 
chen north of Oberkirch, and in several small veins 
striking west to northwest in gneiss between Todt- 
nau and Schonau, southeast of Freiburg. The fluor- 
spar veins in the Hesselbach-Wittichen area dip 70° 
to 80° SSW and occur between porphyries and gran- 
ite of Lower Carboniferous age. The veins are from 
2 to 4 m wide. They consist of massive barite with 
a little fluorspar in the upper levels and massive 
fluorspar with a little barite chiefly along the walls 
in the lower levels. Associated minerals are wad 
and hematite. Estimated reserves are between 500,- 
000 and i million metric tons. Total reserves con- 
taining more than 35 pct CaF, in Western Germany 
are estimated at 2 million metric tons. 


Greece: No fluorspar mines are operating in 
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Greece, but some fluorspar is obtained as a byproduct 
from the lead-silver mines near Lavrion. High 
grade fluorspar with 82 pct CaF, and 15 pct SiO, also 
occurs in pockets or pipes in limestone at Sunion in 
Attica. 

Italy: Deposits occur in northern Italy at Camer- 
ata Cornello north of Bergamo, at Collio north of 
Brescia in Lombardia, and also between Trento and 
Bolzano in Tridentina; in central Italy they occur at 
Sasso near Santa Marinella in Lazio, in Sardinia at 
Monreale near Sadara, and at Burcei and San An- 
dre Frius in the mountain ranges northeast of Cag- 
liari. Fluorspar is also produced as a byproduct from 
the lead-zinc mines at Presolana in Lombardia and 
the lead-zine mines of the Iglesias area in southwest 
Sardinia. 

Italy produced 40,838 metric tons of fluorspar™ in 
1951—of which 11,805 metric tons were exported to 
the U.S.“—and 58,684 metric tons in 1952. The bulk 
of the production came from northern Italy. 

Ports of shipment from the northern Italian mines 
are Genoa and Venice; from central Italy, Civita- 
vecchia; and from Sardinia, Cagliari. 

Deposits in northern Italy occur in limestones and 
schists of Triassic age in the Dinaride zone of the 
eastern Alps. The deposits themselves may be of 
Oligocene or early Miocene age. In the Bergamo and 
Brescia areas, irregular pockets and lenses of fluor- 
spar occur in limestone along the contact with over- 
lying schists. One lens in this area is reported to be 
15 m wide. 

At Presolana north of Brescia fluorspar is obtained 
as a byproduct from the lead-zinc mines. The 
average tenor of the ore is 25 pct CaF,, 10 pct ZnS, 
and 2 pct PbS. The mines at Camerata Cornello and 
Collio also contain 2 pct ZnS and 1 pct PbS. The 


bulk of production in Italy has come from Lom- 
bardia province, which produced 29,481 metric tons 
in 1951." The Trento-Bolzano area produced only 


6088 metric tons in 1951.” Reserves in northern 
Italy are estimated to exceed 1 million metric tons. 

In Sardinia at Monreale near Sardara and at San 
Andrea Frius and Burcei in the mountain ranges 
northeast of Cagliari the fluorspar occurs as veins in 
Silurian schist. The veins are associated with gran- 
ite batholiths of Hercynian age intrusive into Silu- 
rian schists; at Burcei some of the veins are also 
found in the granite. In the Sardara area at Mon- 
reale two mines are operating and have been devel- 
oped down to 60 m in five almost parallel veins 100 
to 620 m long with an average width of 1 m. The 
veins strike NE and dip 70° to 89° W in Silurian 
schist. The tenor of the crude ore averages 78 pct 
CaF, with 5 pct SiO,. In the San Andrea Frius and 
Burcei areas the fluorspar occurs in veins in Silurian 
schist that strike generally NW. In the Burcei area 
some veins occur in the granite. The fluorspar de- 
posits have only been slightly developed; widths of 
the veins range from 1 to 2 m. One vein at San 
Andrea Frius has been traced for 500 m. The tenor 
of the crude ore varies from 41 to 66 pct CaF, with 
8 to 53 pet SiO,. Fluorspar is also present in the 
lead-zine deposits in the Iglesias area, where it oc- 
curs as replacement deposits in arenaceous Cam- 
brian beds and Silurian limestone. Reserves in Sar- 
dinia are estimated to exceed 300,000 metric tons. 

At Sasso in Lazio in central Italy fluorspar occurs 
in easterly striking veins up to 2 m wide in lime- 
stone and shales of Eocene age. Total fluorspar re- 
serves in Italy containing more than 35 pct CaF, are 
estimated at 2 million metric tons. 
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Les Trois Vallons Mine, Var, France. 


Norway: Fluorspar deposits occur at Jonsknuten 
and Lassedalen near Kongsberg in Buskerud and 
at Dalen in Telemark in southern Norway. Produc- 
tion of fluorspar in Norway has steadily declined 
since the active period in World War II, from 4590 
metric tons in 1946 to 838 in 1950.’ 

Spain: Deposits of fluorspar occur at Osor in 
Gerona province, northeastern Spain, at Fuenteove- 
juna and La Cardenchosa in Cordoba province in 
southern Spain, and between Aviles and Oviedo and 
Colunga and Ribadesella in Oviedo province in 
northern Spain. In 1952 two large deposits and some 
14 smaller deposits were actively exploited in 
Oviedo province, one deposit was being exploited in 
Gerona, and one in Cordoba. 

Before World War II Spain produced only a small 
tonnage. During the war production rose to a high 
of 55,595 metric tons in 1944," declining to a low of 
8712 metric tons in 1946.* Since 1946 fluorspar pro- 
duction has gradually increased again, chiefly as the 
result of U. S. demand; of the 54,789 metric tons 
produced in 1951, 30,130“ were exported to the U. S. 

Ports of shipment for the fluorspar mines in the 
Colunga-Ribadesella and Aviles-Oviedo districts in 
Oviedo province are Gijon and Santander on the 
Bay of Biscay and for the Osor mine in Gerona 
province San Feliu de Guixols on the Mediterranean. 
Mine operators at La Cardenchosa in Cordoba prov- 
ince transport the ore by road to Belmez and thence 
by rail to the port of Huelva. 

The largest fluorspar deposits in Spain have been 
found near Osor in the province of Gerona. In this 
area veins of green and white fluorspar associated 
with galena and sphalerite have been traced in a 
fault zone for a length of 7 km. The fluorspar veins 
were injected during the Hercynian orogeny in 
gneiss, schists, and limestones of the Catalonian 
coastal range. The main fluorspar vein extends for 
2.5 km and varies from 2 to 8 m in width. Average 
width is 3.5 m. It has been developed over a length 
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of 500 m and to a depth of 110 m in the Osor mine. 
The general dip of the veins is 85° N. Reserves are 
estimated to be from 800,009 to 2,200,000 metric tons 
and the tenor of the crude ore ranges from 65 to 66 
pet CaF,, with 12 to 15 pct SiO,, 2 to 3 pect BaSO,, 7 
pet CaCO,, 4 to 5 pct ZnS, and 2 pct PbS. 

Fluorspar deposits in Oviedo province occur be- 
tween Aviles and Oviedo and to the east along the 
coast between Colunga and Ribadesella. The de- 
posits occur as veins and pockets in Liassic limestone 
and in the Aviles area as a stockwork in Triassic red 
shale. The largest deposits, the La Collada and 
Josepha veins, are located northeast of Oviedo 100 m 
apart. These two veins both dip 66° NE and occur 
in Liassic limestone. The fluorspar veins range up to 
7 m wide, but the average width is about 1 m. The 
mines have been developed to 20 m in depth and 
about 200 m in length. The crude ore tenor is 80 pct 
CaF, and 12 pet CaCO,. The deposit in the Aviles 
red shale area is only slightly developed. The tenor 
of the ore varies between 60 and 70 pct CaF, with 20 to 
25 pct SiO, and 1 to 5 pct BaSO,. In the area between 
Colunga and Ribadesella fluorspar occurs mainly in 
pockets. The ore ranges in tenor from 85 to 98 pct 
CaF,. The fluorspar reserves containing more than 
35 pct CaF, in Oviedo province have been estimated 
at 350,000 metric tons. 

In Cordoba province fluorspar veins occur near 
Fuenteovejuna and at La Cardenchosa in the Sierra 
de los Santos. In 1952 one mine at La Cardenchosa 
was operating. Two fluorspar veins some 4 km apart, 
Gloria I and Gloria II, occur near La Cardenchosa. 
Gloria ITI fluorspar vein has been traced by outcrops 
for a length of 1.5 km. It dips 75° SE in granite 
which is probably intrusive into Cambrian slates. 
Average width of the vein at the outcrop is 2 m. 
The deposit has been mined opencast down to 6 m 
over a length of 500 m. The vein consists almost en- 
tirely of massive colorless fluorspar associated with 
a little quartz and calcite and in places azurite and 
malachtite. The tenor of the crude ore is very high, 
averaging 96 pct CaF, and 3 pct SiO,. 

The Gloria I vein is stated to strike in the same 
direction as Gloria II and to have been traced over 
2 km in length. It lies south of Gloria II and is said 
to be of lower grade. 

The Rosalie mine between Fuenteovejuna and 
Penarroya has not been active since 1951. The fluor- 
spar vein here varies from 2 to 5 m wide, occurring 
along the contact of Cambrian shale and limestone. 
The vein dips 60° south and has been mined open- 
cast over a length of 40 m and to a depth of 8 m. 
The estimated reserves in Cordoba province prob- 
ably exceed 200,000 metric tons. Fluorspar for ex- 
port from this area is shipped from Huelva. 

Fluorspar has been reported from many of the 
other provinces in Spain and small mines have been 
developed in the Bilbao and Barcelona regions. The 
total reserves in Spain containing more than 35 pct 
CaF, are estimated at 2,750,000 metric tons. 

Sweden: Fluorspar deposits occur between 
Branteviks and Onslunda in Skane in southern 
Sweden, but only one mine at Onslunda is now ac- 
tive in this region. Production of fluorspar in Swed- 
en amounted to 4303 metric tons in 1948 and is 
increasing each year. The port of shipment for the 
Skane area is Simrishamn. 

Deposits in Skane occur in northerly striking 
faults in Cambrian quartzites. The veins seldom ex- 
ceed 4 m wide but in some cases they extend longi- 
tudinally for 300 m, and at one mine at Onslunda a 
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vein has been developed to a depth of 75 m. The 
tenor of the ore varies from 35 to 76 pct CaF, with 
19 to 36 pct SiO,. Minerals associated with the flu- 
orspar are calcite, quartz, galena, and sphalerite. 

Although considerable development has been done 
on the fluorspar deposits at Onslunda, only a small 
amount of exploration has been done on the other 
deposits in Skane. Reserves of fluorspar containing 
more than 35 pct CaF, in the Branteviks-Onslunda 
area possibly exceed 500,000 metric tons. 

Switzerland: Deposits of fluorspar have been 
found in several areas in Switzerland, although few 
appear to be of commercial importance. The largest 
are in the Martigny-Sembrancher area in Valais 
Canton on the eastern slopes of Mt. Blanc. Other 
occurrences are at Oltschialp near Brienz in Berne 
Canton, near Gotthard in Uri Canton, and at Santis 
in Appenzell Canton. 

Data on production of fluorspar in Switzerland are 
not available for the years 1945 to 1951, but 520 
metric tons were produced in 1944 and 582 metric 
tons in 1943.** 

In the Martigny-Sembrancher area the fluorspar 
veins are in crystalline schists associated with quartz 
and calcite.” In the Santis area the veins occur in 
Lower Cretaceous limestones, at Oltshialp in lime- 
stone, and at Galenstock in crystalline schists. 

Reserves in the Martigny-Sembrancher area are 
estimated at more than 200,000 metric tons.” 

United Kingdom: Deposits of fluorspar occur at 
Stanhope in Durham county, at Alston in Cumber- 
land county, at Grassington in Yorkshire county, 
between Castleton and Wirksworth in Derbyshire 
county, between Camborne and Redruth in Corn- 
wall county, and in the Tamar Valley area of the 
counties of Cornwall and Devonshire. 

Rate of fluorspar production in the United King- 
dom has been fairly constant for the past ten years, 
ranging between 39,000 to 59,000 metric tons per 
year on the basis of 100 pct CaF, Most of the 
fluorspar produced is consumed locally. 

At Stanhope in West Durham and at Alston in 
Cumberland fluorspar deposits occur as a network of 
conjugate fissure veins in small faults striking 75° 
N to 80° W and 50° N to 65° E in almost horizontal 
Carboniferous sandstones and limestones. In the 
WNW-striking veins deposits are up to 9 to 12 m 
(30 to 40 ft) wide but in the ENE striking veins the 
maximum width is usually 2 m (6 ft). Some ore 
shoots have been traced for a vertical depth of 120 m 
(400 ft). The tenor of the crude in the West Durham 
mines is 75 to 96 pct CaF, with 3 to 20 pct SiO,, usu- 
ally as quartz. Other associated minerals such as 
galena, sphalerite, chalybite, ankerite, and calcite 
occur only in small amounts. The galena content 
seldom exceeds 4 pct. In the Alston area of Cumber- 
land the fluorspar veins are of lower grade and few 
of them contain sufficient tonnage to make them 
worth working for fluorspar.” 

At Grassington in Yorkshire most of the veins 
carrying fluorspar are worked out. The veins occur 
in Lower Carboniferous limestones and sandstones 
and strike ENE and WNW. The mines in most cases 
were worked for galena and the fluorspar is usually 
in minor amounts with barite, barytocalcite, and 
witherite. 

Between Castleton and Wirksworth in Derbyshire, 
fluorspar deposits occur as fissure fillings and as re- 
placement deposits in Carboniferous limestone con- 
taining interbedded basic lavas and tuffs and intru- 
sive sheets and necks of dolerite. The tenor of the 
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crude ore veins ranges from 46 to 77 pct CaF,, with 
4 to 8 pct SiO,, 1 to 31 pet BaSO,, and 11 to 28 pct 
CaCO, with up to 2 pct PbS.” 

Reserves of fluorspar in mines and dumps in the 
country are estimated to be 1,436,750 tons in terms 
of 100 pct CaF,,” including 100,000 tons from recent 
developments in Derbyshire. 

USSR:’ Deposits of fluorspar occur at Kalangui, 
Solonechnoye, and Abagaitui in Transbaikal, at 
Anderma in the northern Urals within the Arctic 
circle, and at Aurakhmat and Takob in Turkestan. 
There are also submarginal and undeveloped depos- 
its at Khaidarkan in Turkestan and Zaliv Kresta 
on the Bering Sea. 

Figures on USSR fluorspar production after 1936 
are not available. In 1935 the USSR produced 47,859 
metric tons, of which 17,800 came from Kalangui, 
9300 from Abagaitui, 9000 from other mines in the 
Transbaikal, 3000 from Aurakhmat, and 8759 from 
Anderma. The probable annual production of fluor- 
spar in the USSR from 1936 to 1944 is estimated to 
have averaged between 50,000 and 60,000 metric 
tons. It may not have risen above this rate since 
the war, as the additional supplies needed for esti- 
mated increased consumption are probably being 
obtained from other countries in the Soviet sphere. 

The fluorspar deposits at Kalangui, Solonechnoye, 
and Abagaitui in Transbaikal are associated with 
granitic intrusions into sandstones and clayey shales 
of Jurassic age. The crude ore at Kalangui is stated 
to range from 62.6 to 98.5 pct CaF, with 0.08 to 38.6 
pet SiO,, 0.04 to 5.57 pct Fe, and 0.02 to 1.84 pct S. 
Proved reserves in 1937 were stated to be 300,000 
metric tons and total estimated reserves 575,000 
metric tons. Samples of the crude ore in the Solo- 
nechnoye deposits are stated to run from 43.1 to 91.5 
pet CaF, with 5.4 to 50.9 pct SiO,; in 1937 proved 
reserves were 309,300 metric tons and estimated re- 
serves 399,000 metric tons. The Abagaitui deposit in 
1937 had proved reserves of 36,600 metric tons and 
total estimated reserves of 84,000 metric tons; grade 
of the crude ore is stated to range from 90 to 92 pct 
CaF, with 2 to 4 pct SiO,. 

The fluorspar deposits in Anderma in the Arctic 
Circle are associated with granite intrusions of 
Paleozoic age. The bulk of the crude ore is stated to 
average from 40 to 54 pct CaF, and proved ore re- 
serves in 1937 were 894,500 metric tons with total 
estimated reserves of 2,102,000 metric tons. The 
Aurakhmat and Takob and Khaidarkan fluorspar 


deposits in Turkestan are also associated with gran- 
itic intrusions of Paleozoic age. The Aurakhmat 
crude ores are stated to range from 33.7 to 54 pct 
CaF, and the Takob ore from 47.7 to 51.4 CaF,. How- 
ever, in these two deposits lead, zinc, and silver min- 
erals are associated with the fluorspar, while the 
Khaidarkan deposits are primarily important as a 
source of mercury and antimony, since the average 
CaF, content is only 19 pct. 

Total crude reserves of fluorspar containing more 
than 35 pct CaF, in the USSR were estimated in 1937 
to be 4,869,000 metric tons. Allowing an annual pro- 
duction since 1937 of from 50,000 to 60,000 metric 
tons per year, and assuming that no additional dis- 
coveries of importance have been made, the reserves 
of fluorspar in the USSR in 1952 may be taken as 
about 4 million metric tons. 
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ores of lead and zinc. Various samples have been 
investigated, and results on some have been pub- 
lished.** Details of the progress to date are given in 
a mineral dressing study now being conducted for an 
extensive oxidized lead-bearing tract in southeast 
Missouri, property of St. Joseph Lead Co. 

These oxidized ores present problems typical of 
many encountered in modern mineral dressing re- 
search in that recovery of very fine particles is of 
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primary importance. The presence of a copious 
quantity of sticky red clay is another complication. 
The lead content of this clay is extremely difficult to 
recover and hinders recovery of the more granular 
fines. 


The Ore Deposits 

Location and Extent: The oxidized surface de- 
posit of lead-bearing material covers a considerable 
area in Madison County, in the vicinity of Mine La 
Motte approximately 3 miles from Fredericktown. 
The deposit occurs in irregular patches as a crude, 
semicircular fringe around a granite knob outcrop- 
ping in the area. The red, claylike beds are located 
in a band about the outcrop, from which nearly all 
the Bonneterre dolomite has been weathered. The 
oxidized-lead deposits appear to be residual from 
the weathering and leaching of the dolomitic beds, 
the less soluble clay, silica, and lead being left be- 
hind as the carbonates were leached away. Such 
dolomitic beds outcrop near the residual beds but 
farther from the granite knob. Mining them for 
their sulphide lead content is the basis for the Mine 
La Motte operation of St. Joseph Lead Co. 

In the area of the clay beds the soil extends to the 
sandstone bedrock, varying from a few feet in depth 
to 20 ft or more. The lead zones are irregular in 
shape and variable in extent, thickness, and lead 
content, ranging from a few feet to the full depth 
and occurring at any horizon from surface to bed- 
rock. Lead content varies from a few tenths of a 
percent to several percent. To date nothing below 
1% has been considered significant, and the average 
grade of the + 1% pct material is just under 2. 

In some areas virtually all the lead content is 
finely divided, while in others there is some lump 
material running up to an inch in size. In some 
zones there is considerable galena present, but in 
others almost all the lead has been oxidized. In 
general, however, the bulk of the lead is oxidized 
and very finely divided. 


The Concentration Method 


Preliminary Examination: The sample on which 
the following experimental work was conducted 
consisted principally of quartz sand grains, a clay 
mineral of the illite group and limonitic iron oxide, 
with some cerrussite and manganese oxide and very 
small amounts of altered feldspar and pyromorphite. 
A white, earthy, amorphous lead-bearing mineral 
which could not be identified was later detected in 
some of the test products. Galena was not present. 

The material was readily broken by hand pres- 
sure. The absence of massive, hard rock is evident 
from Table I, the screen analysis of the natural 





Table !. Screen Analysis 





Size, Weight, 
Mesh 


Analysis, 





+10 
10 to 28 
28 to 65 


—65 
Calculated composite 





crude, made after soaking and tumbling to disinte- 
grate clay lumps. Note that 73.2 pct of the total 
weight was finer than 65 mesh. 

Detailed chemical analysis of the sample upon 
which these tests were made showed the following 
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percentages: Pb, 3.2; Fe, 11.7; SiO,, 54.3; Al,O,, 9.3; 
S, 0.24; and P, 0.08. 

Gravity Concentration: Because of the limited 
content of coarse material, gravity concentration of 
the Mine La Motte sample was confined to classifica- 
tion and tabling. Efficient hydraulic classification, 
however, was found to be impossible without prior 
removal of at least part of the clay slime. Accord- 
ingly, a sample of the Mine La Motte oxidized lead- 
bearing material was crushed and ground to pass 10 
mesh, slurried to a pulp density of 10 pct solids, and 
deslimed in a 5 in. liquid-solid cyclone. During 
some early experimentation the overflow and under- 
flow openings of the cyclone were set at 1.25 and 
0.50 in., respectively. These settings, under a feed 
pressure of 20 psi, resulted in a slime overflow of 
6 pct solids and a sand underflow at 59 pct solids. 
The overflow, amounting to 52 pct of the weight, 
was less than 2 pct + 400 mesh in size. The cyclone 
sand was hydraulically classified, and the several 
classified products were concentrated on a labora- 
tory shaking table to yield the results presented in 
Table II. The product designated as slime is that 





Table Il. Results of Desliming, Classification, and Table 
Concentration 





Weight, Analysis, 
Product Pet Pet Pb 





Concentrate . 57.5 
Middling : 1.9 
Coarse tailing ‘ 49 
Fine tailing J 2.1 
Cyclone slime r 2.4 
Calculated composite 3.1 





rejected by the cyclone. 

The grade of concentrate at 57.5 pct lead was very 
satisfactory, but recovery was low. In terms of 
granular cerussite, however, the 40.5 pct recovery 
probably represents most of what is available. 

Sulphidization Flotation: Numerous references to 
the flotation of lead carbonate, both on a laboratory 
and plant scale, have appeared in the technical 
press. Almost without exception, these describe 
processes in which the cerussite is coated with a 
superficial covering of galena by conditioning with 
an adequate quantity of sodium sulphide or other 
compound from which the sulphide ion is derived. 
The properly conditioned mineral is then floated 
with the usual sulfhydrate promoters (xanthates, 
thiazoles, etc.) commonly used in sulphide flotation. 
The sulphidization process is more than adequate on 
lead carbonate ores low in clay slimes, iron, and 
manganese oxides. The presence of excessive quan- 
tities of these deleterious materials will either de- 
feat the process entirely or increase the reagent cost 
beyond economic limits. 

The Mine La Motte material, therefore, was not 
readily amenable to the sulphidization process, Ad- 
sorption of sodium sulphide by gangue minerals 
made it necessary to use a considerable quantity of 
that reagent to coat the cerussite during flotation of 
the natural pulp. Sulphide consumption could be 
reduced by removal of much of the slime mineral 
prior to conditioning. This also improved the qual- 
ity of the flotation froth and increased the rapidity 
of float but had little effect on overall recovery. 

Results of a typical sulphidization flotation test 
are presented in Table III. The sample was ground 
to —65 mesh and then agitated with the following 
dispersants, in pounds per ton of feed: sodium 
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Table Ill. Results of Sulphidization Flotation 





Weight, Analysis, 
Product Pet Pet Pb 





Concentrate 

Middling 

Tailing 

Slime J a 

Composite 100. . 1 





silicate, 2.0; sodium hydroxide, 2.0; and sodium 
cyanide, 0.5. After the dispersed slime was decanted 
the cerussite was floated with alternate stage addi- 
tions of sodium sulphide and a collector. The latter 
was an emulsion of Minerec A and the wetting agent 
Emulsol X-1. The rougher froths were combined 
for one cleaning. Total consumption of the reagents 
noted in the flotation were, in pounds per ton of 
feed: sodium sulphide, 6.0; Minerec A, 0.9; and 
X-1, 0.45. 

As shown in Table III the concentrate grade yield- 
ed by the sulphidization flotation was very gocd, 
but the recovery of lead was less than that attained 
by gravity methods. 

Anionic Flotation: A third means of attacking the 
problem of lead carbonate recovery is flotation with 
such anionic promoters as fatty and resin acids, 
fatty acid soaps, amine soaps, sulphonated oils, and 
petroleum sulphonates. This approach has appar- 
ently received little consideration in the past, pri- 
marily because it is usually less selective than sul- 
phidization flotation. Under favorable conditions 
cerussite can be floated readily with any of the pro- 
moters noted above, but its separation from such 
co-floating materials as iron oxides and gangue car- 
bonates is ordinarily very difficult. 

Nevertheless, the method was found to possess 
certain advantages which made it applicable to the 
treatment of Mine La Motte cerussite. No gangue 
carbonates were present, and a means of controlling 
the floatability of the iron oxides was developed. 
Finally, although this type of flotation was also ad- 
versely affected by the presence of large quantities 
of clay slimes, it was less sensitive in this respect 
than the sulphidization flotation. 





Table IV. Results of Desliming 





Analysis, Pct 
Pb Fe Pb 


Pct of Total 
Weight, LD 
Product Pet 





Sand 64.4 
Slime 35.6 
Composite 100.0 


8. 83.3 
2. 16.7 
0. 100.0 


1 
1 





Representatives of each type of promoter listed 
elsewhere in this section were tested on natural and 
partially deslimed pulps, and a distilled tall oil 
(Indusoil) was found to be one of the most effective 
and least costly reagents. A light fuel oil was in- 
cluded as an auxiliary reagent for froth control. 
After numerous reagents for this purpose had been 
investigated, sodium silicate was employed to con- 
trol the quantity of iron oxide in the froth. It was 
very effective if no excess collector was present. 

Treatment of the crushed sample (—% in.) was 
initiated by blunging in a thick pulp containing al- 
kaline dispersants to disintegrate the clay. After the 
pulp was diluted and settled long enough to make a 
separation at about 10 microns, the dispersed slime 
was decanted. Consumption of dispersants amount- 
ed to 2.0 lb of sodium hydroxide and 5.0 1b of sodium 
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silicate per ton of feed. Disiribution of lead in the 
sand and slime fractions is shown in Table IV. 

The sand fractio. was used as feed material in a 
number of flotation tests from which the following 
have been selected to show the variation in grade 
with recovery as affected by the sodium silicate ad- 
ditive. Procedure in these tests was as follows: 
Feed was wet-ground to —200 mesh and conditioned 
at 25 pct solids with 2.0 lb of sodium sulphide and 
a variable amount of sodium silicate. Cerussite was 
floated from the conditioned pulp by use of 0.20 lb 
of Indusoil and 5.0 lb of No. 3 fuel oil per ton of feed. 
The rougher froth was cleaned three times with no 
additional reagents. A summary of the results of 
three flotation tests in one series is presented in 
Table V. 





Table V. Summary of Tall Oil Flotation 





Analysis of 
Concentrate, Pct 


Pb Fe 


Recovery of Pb, Pct 








From Feed From Heads 





19. 
15. 
8. 





The wide differences in the results of tests 1, 2, 
and 3 were due to sodium silicate which was added 
in the amounts of 0.0, 1.0, and 2.0 lb per ton, re- 
spectively. When the quantities of other reagents 
were balanced, the sodium silicate had a retarding 
effect on the flotation of iron oxide. The silicate had 
a lesser depressing action on the cerussite. 

The function of the sodium sulphide in this case 
was not that of coating the cerussite grains, al- 
though no doubt a certain amount of coating took 
place. It was employed to impart alkalinity to the 
pulp and to assist in dispersing residual clay slimes 
and was as effective as caustic soda, which was also 
investigated for the same purpose. It had the addi- 
tional virtues of improving both floatability of the 
lead carbonate and physical character of the froth. 

In terms of the original heads, recoveries ranged 
from 49.2 to 62.9 pct and the corresponding grade 
from 52.6 pct lead and 8.2 pct iron to 21.7 pct lead 
and 19.7 pct iron. It is probable that a grade less 
than the highest would be acceptable to the St. 
Joseph Lead Co. owing to the fact that furnace 
charges at the company’s Herculaneum, Mo., smelter 
are deficient in iron, a desirable slag-forming in- 
gredient. This deficiency could be remedied, in 
part, by Mine La Motte concentrates, the iron con- 
tent of which, as demonstrated above, can be regu- 
lated within certain limits. 

Conclusions: In a laboratory mineral dressing 
investigation of a clayey, oxidized lead-bearing 
material from a southeast Missouri property of St. 
Joseph Lead Co., a more complete recovery of the 
cerussite was effected by flotation with a tall oil 
than by gravity concentration or conventional sul- 
phidization flotation. Regulation of the iron content 
of the tall oil flotation concentrate was effected 
through the use of a sodium silicate modifier. 

Research on similar materials from the Mine La 
Motte area is continuing in an endeavor to augment 
lead recovery by treatment of slime fractions. 
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Herbert Hoover Home 
Under Restoration 


The Herbert Hoover Foundation, 
under the leadership of Burt B. 
Barker, vice president of the Uni- 
versity of Oregon, has purchased the 
boyhood home of Herbert Hoover at 
Newberg, Ore., and is in the process 
of restoring it. 

The small Quaker town has named 
its park, where the house stands, 
after the former U. S. President and 
AIME President. The Oregon High- 
way Commission has named the 
highway from Portland to Newberg 
the Herbert Hoover Highway. 

Mr. Hoover has been invited to at- 
tend the ceremonies marking the 
opening of the house on his 8lst 
birthday, Aug. 10, 1955. 

Herbert Hoover was born in West 
Branch, Iowa. His father died when 
Mr. Hoover was six years old and 
his mother when he was eight. He 
lived with a succession of uncles, 
one of them residing in Indian Ter- 
ritory, now Oklahoma. 

His mother’s brother, H. J. Min- 
thorn, principal of a small Quaker 
school at Newberg, finally arranged 
for young Hoover to come and live 
with him and attend the newly or- 
ganized Friends Academy of New- 
berg. Mr. Hoover stayed in New- 
berg until going to Stanford Uni- 
versity. 

The Foundation’s work has been 
handicapped by limited funds, and is 
supported entirely by contributions. 
No general campaign has been made. 


Ore Dressing Congress 
At Goslar May 8 to 11 


The International Ore Dressing 
Congress is scheduled for Goslar, in 
central Germany, May 8 to 11, with 
H. Rush Spedden and Norman Weiss 
of the AIME planning to attend. 
Mr. Weiss goes as the representative 
of the Minerals Beneficiation Div. 
and Mr. Spedden is to present a pa- 
per, “Dressing of Special Materials 
Other than Natural Ores.” 

The final program of the Congress 
has been completed in German and 
is being sent to English and French 
participants for translations. Some 
23 technical papers are to be pre- 
sented in addition to a series of 
papers describing 25 ore dressing 


e news 


Ernest O. Kirkendall Named AIME Secretary 


The AIME Board of Directors ap- 
pointed Ernest O. Kirkendall to the 
secretaryship of the Institute at its 
February 1955 Annual Meeting in 
Chicago. The New Board followed 
the recommendation of the retiring 
Board. 

Edward H. Robie, retiring Secre- 
tary, has been named Secretary 
Emeritus. Mr. Robie had served as 
Secretary of the AIME since 1949. 
Mr. Kirkendall was named Adminis- 
trative Assistant Secretary by the 
Board of Directors on September 21. 
He had been an Assistant Secretary 
of the AIME and Secretary of the 
Metals Branch and its divisions since 
1949. 

Mr. Kirkendall came to Institute 
headquarters in New York City 
from Wayne University, Detroit, in 
i946. He became an instructor of 
metallurgical engineering at Wayne 
in 1937 and rose to assistant profes- 
sor in 1941. Between 1938 and 1945 
he served as a metallurgical consult- 
ant to the Progressive Welder Co., 
Detroit, Mich. 

Mr. Kirkendall also held positions 
with the machine shop and as- 
sembly units of Michigan Valve & 
Foundry, and the electric furnace 
dept. of Ford Motor Co. 

He was born in East Jordon, 
Mich., July 6, 1914. He earned his 
Bachelor of Science in chemical en- 
gineering at Wayne in 1934 and a 
Master of Science in metallurgical 
engineering at the University of 
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Michigan in 1935. Mr. Kirkendall 
was awarded a D.Sc. in metallurgi- 
cal engineering at the University of 
Michigan in 1938. 

Currently residing in New Ro- 
chelle, N. Y., he is married and the 
father of two daughters, nine and 
sixteen respectively, and a _ son, 
fourteen. 

Results of his research endeavors, 
published in AIME Transactions, in- 
clude rates of diffusion of copper 
and zinc in alpha brass. Mr. Kirken- 
dall is a registered professional en- 
gineer and a member of Tau Beta 
Pi, Sigma Xi, Phi Lambda Upsilon, 
and Phi Kappa Phi honorary. 





plants treating metal ores, pyrite, 
fluorspar, and potash in Western 
Germany. Abstracts in English and 
French will also be distributed. 

Of the total 48 papers to be pre- 
sented at the Goslar Congress, 19 
will be open to discussion. Because 
all papers and discussions are to be 
simultaneously translated via a com- 
munications hookup, the number of 
papers to be discussed had to be lim- 
ited. About 500 to 600 persons are 
expected to attend. 


CIM Toronto Meeting 
Set for April 18 to 20 


A bang-up program has been 
planned for the 57th annual general 


meeting of the Canadian Institute of 
Mining and Metallurgy. It is being 
held in Toronto, for the first time in 
five years, at the Royal York Hotel, 
April 18 to 20. 

The opening session will feature 
the theme of “A Great Canadian 
Enterprise.” It will comprise five 
papers on the Sherritt Gordon proj- 
ect, covering the operation from the 
finding of the nickel-copper-cobalt 
deposits at Lynn Lake, Man., to erec- 
tion of the refinery at Fort Saskatch- 
ewan, Alberta. 

Altogether some 60 papers will be 
presented at the technical sessions. 
Canada’s expanding iron and steel 
industry comes in for attention with 
papers on Bethlehem Mines Corp. at 
Marmora and the dredging operation 
at Steep Rock. 
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Final Audit On 


Financial Statement 


The final audited financial state- 
ment of the AIME for 1954, which 
was made available to all members 
present at the Annual Business 
Meeting of the Institute in Chicago, 
February 15, showed a balance car- 
ried to surplus for the year 1954 of 
$8688. Income was $676,423, plus an 
appropriation of $7150 from the 
Metals Branch Research Publications 
Fund, and expenses $674,884. Branch- 
wise, income and expenses broke 
down as follows: i‘ 
Pétrol- 
Mining Metals eum 
$303,269 $182,228* $198,075 
280,301 202,418 192,166 


Income 
Expense 





Surplus $22,968 —$20,190 $5,909 
* Including income from Research 
Publications Fund. 


Dues accounted for 55 pct of AIME 
income, initiation fees 4 pct, adver- 
tising 30 pct, and publication sales 
and miscellaneous 11 pct. Publica- 
tions totaled 55 pct of the expense. 
Of the other 45 pct, Division and 
Branch expense was 10 pct, Local 
Sections, 4 pct, and the balance mem- 
bership activities, the business office, 
the secretary’s office, depreciation, 
library, and a variety of other items. 
A “pie” diagram showing the main 
items in income and expense will be 
mailed to any AIME member on re- 
quest, as will the detailed financial 
statement with an explanation of 
each item. 


Engineers Day At 
Colorado School 


Main speaker on the Engineers’ 
Day program sponsored by the Col- 
orado School of Mines is scheduled 
to be Gustav Egloff, director of re- 
search for the Universal Oil Prod- 
ucts Co., Des Plaines, Ill. 

The dates selected for the 21st En- 
gineers’ Day program are April 15 
and 16. John D. Henricks, Under- 
wood, N. D., is chairman of the stu- 
dent committee in charge of the 
event. 

Experts will conduct technical ses- 
sions dealing with the minerals in- 
dustries, and there will be scholar- 
ship awards to outstanding Colorado 
high school seniors, prizes for tech- 
nical papers by Mines students, rock 
drilling and mucking contests, and 
guided tours of the Mines campus 
and the experimental mine. 





A new all-Institute directory 
was announced in the March 
issue. Copies of the directory 
may be obtained by using the 
coupon which appeared on 


page 301, Mining Engineering, 
March 1955. 
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The 1955 Annual Meeting is 
now history, and if the multi- 
tude of kind remarks and com- 
pliments are any criteria, it was 
a success. 

All of us in Chicago who 
worked on the various com- 
mittees are indeed grateful 
and happy that our efforts 
were appreciated. 

However, the most careful 
planning would not have pro- 
duced a successful meeting if 
it had not been for the gener- 
ous response and support of the 
membership. 

Therefore, from the com- 
mittees to those who attended 
—2888 of them—the biggest 
bunch of orchids and a sincere 
thank you. 

General Committee, 
Annual Meeting 1955 
Chicago, Ill. 











Group to Study 
Institute Organization 


A committee of stature to study 
the present Institute organization 
and to develop an Institute structure 
that will permit maximum develop- 
ment of the Institute in the next 25 
years was proposed by the Inter- 
Branch Council at the Annual Meet- 
ing. The Board approved, and Presi- 
dent Smith later appointed Messrs. 
Fletcher, Reinartz, and Reistle to 
this committee. A report, at least in 
preliminary form, is expected to be 
ready for the meeting of the Board 
on April 13. Present trends in growth 
of the Institute, and of its three 
Branches, as well as industrial de- 
velopments in its field make a fore- 
cast of the future especially desir- 
able at this time. Plans for a new 
engineering building may be affected 
by the results of this study. 


Petroleum Added 
To AIME Name 


At the recent Annual Meeting in 
Chicago, the Petroleum Branch, with 
the endorsement of the Inter-Branch 
Council, petitioned to have the name 
of the Institute changed to the Amer- 
ican Institute of Mining, Metallurgi- 
cal, and Petroleum Engineers, with 
the official abbreviation of AIME to 
continue. The Board unanimously ap- 
proved this petition and directed that 
the necessary legal steps be taken 
to achieve this result. Inasmuch as a 
change in both the constitution and 
articles of incorporation of the Insti- 
tute are involved, some months will 
be required to effect the change. A 
letter ballot to all AIME members 
entitled to vote may be necessary. 


Plan Second Rocky 


Mountain Conference 


Second Rocky Mountain Minerals 
Conference is scheduled for October 
6 to 8 at Salt Lake City, with the 
Metals Branch, Industrial Minerals 
Div., Minerals Beneficiation Div., 
and the Mining, Geology, and Geo- 
physics Div., cooperating. 

The aim of one session will be the 
coordination of the geologist and the 
metallurgist. Field trips are slated 
to the Garfield Smelter, Kennecott 
Refinery, Geneva steel plant at 
Provo, and the Bingham pit. 

Headquarters will again be the 
Newhouse Hotel. Dates of the Salt 
Lake meeting precede those of the 
American Mining Congress gather- 
ing at Las Vegas, making it possible 
for members to plan attendance at 
both events. 


Uranium Subsection 


In Southwestern Utah 


A group of AIME members in 
southeastern Utah has formed the 
Uranium Subsection of the Utah Sec- 
tion. The area comprises Grand and 
San Juan Counties, with head- 
quarters at Moab. The Chairmen of 
the new Subsection will be selected 
in rotation from those interested in 
geology, metallurgy, and mining re- 
spectively. Meetings are tentatively 
scheduled for the first Thursday of 
each month. 


1956 Nominations 
Headed By G. Holt 


The Nominating Committee for 
AIME Officers in 1956 met in Chi- 
cago on February 16 and selected the 
official slate of officers. This slate 
will be declared elected at the No- 
vember meeting of the Board unless 
opposing candidates are offered by a 
petition signed by at least 25 Mem- 
bers or Associate Members before 
September 1. In that case a letter 
ballot will be circulated. 

Heading the ticket is Grover J. 
Holt, general manager of the ore 
mining dept. of the Cleveland-Cliffs 
Iron Co., Ishpeming, Mich. He is 
nominated for President-Elect in 
1956, and Director for a three-year 
term. 

Nominated for Vice-President and 
Director were Joseph L. Gillson, 
geologist for the E. I. duPont de Ne- 
mours Co., Wilmington, Del., and 
Lloyd E. Elkins, production research 
director for the Stanolind Oil & Gas 
Co., Tulsa. 

Others named for three-year terms 
as Directors are: G. F. Moulton, 
Andrew Fletcher, C. R. Dodson, C. 
R. Kuzell, F. J. Meek, and R. B. 
Caples. 





Delzell to Speak at Pacific Northwest Conference 


HOMAS W. DELZELL, chairman of the board, 

Portland General Electric Co., will be the prin- 
cipal speaker at the Banquet of the Pacific North- 
west Regional Conference, April 28 to 30, Daven- 
port Hotel, Spokane, Wash. The banquet is slated 
for Friday evening, April 29. 

Mr. Delzell brings a wealth of experience gained 
in a lifetime of Oregon residence. He will speak on 
the human side of the electric power industry. Mr. 
Delzell is recognized nationally as an authority on 
the need for developing a clarified and fair federal 


power marketing policy. He is, among other things, 
a director of the National Assn. of Electric Com- 
panies, director of the National Assn. of Mfrs., a 
director and past president of the Northwest Elec- 
tric Light & Power Assn., and a director of the 
Portland Chamber of Commerce. 

This is the fourth such conference to be con- 
vened. Attendance has grown steadily. 

Speaking at the Mining Branch luncheon on Fri- 
day will be W. W. Mein, Jr., president of Calaveras 

(Continued on page 396) 


Pacific Northwest Program 


(Mining Branch Papers Only) 


Mining 

Chairman: J. C. Kieffer, Assistant Mgr., 
Mining Dept., 
Wallace, Idaho. 

Development of Shaft Cage Signaling to Hoisting En- 
gineer at Asarco Mines in the Coeur d’Alene Mining 
District, by W. A. Boyer, Electrical Supt., and Albert 
Beck, Asst. Electrical Supt., Northwestern Mining 
Dept., American Smelting & Refining Co., Wallace, 
Idaho. 

Star 2000 Surface Level Crosscut, by Ralph W. Ney- 
man, General Mgr., Hecla Mining Co., Wallace, Idaho. 

Jumbo Blasthole Drilling at the Grandview Mine, by 
John W. Currie, General Supt., American Zinc, Lead 
& Smelting Co., Metaline Falls, Wash. 

Pipe Chutes Improve Sand-Fill Stoping at Dayrock, by 
Rollin Farmin, Asst. Mgr., and Carville E. Sparks, 
General Mines Supt., Day Mines Inc., Wallace, Idaho. 

Addition Data on Characteristic Curves of Mine Hoist 
Ropes, by W. A. Boyer, Mechanical and Electrical 
Supt., Northwest Mining Dept., American Smelting 
& Refining Co., Wallace, Idaho. 


Geology 

Chairman: Robert E. Sorenson, Vice President and 
Chief Geologist, Hecla Mining Co., Wallace, Idaho. 

Pattern of Ore Deposit Distribution in the Coeur 
d’Alene District, Idaho, by S. W. Hobbs, A. B. Griggs, 
Verne C. Fryklund, and R. E. Wallace, U. S. Geolog- 
ical Survey, Spokane. 

Geology of the Pend Oreille Mine, Metaline District, 
Washington, by John J. Fitts, Resident Geologist, 
Pend Oreille Mines & Metals Co., Metaline Falls, 
Wash. 


Geology of the Tulsequah Chief Mine and the Big Bull 
Mine, in the Tulsequah Area, British Columbia, by 
W. T. Irvine, Senior Mining Geologist, Western Dis- 
trict, Consolidated Mining & Smelting Co. of Canada 
Ltd. 

A Dumortierite Deposit North of Basin, Montana, by 
Paul E. Myers, U. S. Geological Survey, Spokane. 


Northwest 
American Smelting & Refining Co., 


Minerals Beneficiation 

Chairman: W. D. Nesbeitt, Manager, Spokane District, 
Allis-Chalmers Mfg. Co. 

Recent Innovations in Milling Practice, by Samuel P. 
Moyer, Field Representative, American Cyanamid 
Co., Spokane. 

The Gyratory Ball Mill, by A. W. Fahrenwald, Metal- 
lurgical Engineer, Moscow, Idaho. 

Beneficiation of a Manganese Deposit in the Vicinity 
of Wellpinit, Washington, by J. W. Crosby, III, Ex- 
perimental Station, Washington State College, Pull- 
man. 

Crushing and Grinding at Pend Oreille, by J. C. 
Crampton, Mill Supt., Pend Oreille Mines & Metals 
Co., Metaline Falls, Wash. 


Industrial Minerals 

Chairman: P. E. Oscarson, Mining Engineer, Spokane. 

Production, Processing and Distribution of Gypsum by 
Kaiser Gypsum Co., by Frank L. Crosby, Director of 
Public Relations, K.A.A.C., Seattle. 

Nonmetallic Mining and Processing Industries of the 
Pacific Northwest, by Hal D. Hess and Paul Yopes, 
U. S. Bureau of Mines, Region II, Albany, Ore. 

A Comprehensive Analysis of Diatomite in Idaho and 
the Pacific Northwest, by Harold A. Powers, Geolo- 
gist, Idaho Bureau of Mines & Geology, University of 
Idaho, Moscow. 

Pyro-Processing of Nonmetallics, by Wolf G. Bauer, 
Consulting Engineer, Seattle. 

Technology and Use Tests of Pacific Northwest Ben- 
tonites, by Hal J. Kelly, Karle G. Strandberg, and 
Henry M. Harris, U. S. Bureau of Mines, University 
of Washington Station, Seattle. 








Tyler Screen Sections 
for All Makes 
of Screening Machines! 


Screen sections of Tyler Woven Wire are fabri- 
cated for all makes of vibrating screens in any 

mesh or metal. They are made up with hook-strip 
or bent-edge construction to suit the machine on 
which they are to be used. 
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Around the Sections 











e Will Duke, vice president of tech- 
nical operations, Cornell Aeronauti- 
cai Laboratory, was the featured 
speaker at a recent meeting of the 
Niagara Frontier Section. He spoke 
on “The Materials Problem Posed 
by High Speed Flight.” 


e The Washington, D. C., Section 
held its annual oyster party with 
members informally swapping stories 
and gorging themselves on the de- 
lectable bivalves. At another gather- 
ing the Section heard J. J. Theo- 
bald, president of Queens College, 
speak on “Contribution of Engineers 
and Architects to American Produc- 
tivity.” The meeting was a joint one 
with the D. C. Council of Engineer- 
ing and Architectural Societies and 
other scientific groups. 


e The Utah Section has embarked 
on what is termed “the most com- 
prehensive program ever initiated” 
for student members of the AIME. 
The program, according to section 
spokesmen, should go far in con- 
ditioning student engineers at the 
University of Utah for their profes- 
sional careers and exposing them to 
executives who are their potential 
employers. In addition to more fre- 
quent joint meetings with the stu- 
dents and more favorable conditions 
for their membership, as well as 
greater action with respect to prize 
student papers and theses, a student 
counselor division of the section is 
to be established. The following 
counselors have been announced. 

Mining—J. E. Dugan, Anaconda 
Copper Mining Co.; Arch Kirkland, 
Western Div., U. S. Smelting Refin- 
ing & Mining Co.; and J. C. Landen- 
berger, Utah Copper Div., Kenne- 
cott Corp. 

Milling—E. W. Englemann, con- 
sulting engineer; R. A. Pallanch, U.S. 
Smelting Refining & Mining Co., 
and F. C. Green, Utah Copper Div., 
Kennecott Copper Corp. 

Smelting—B. L. Sackett, Interna- 
tional Smelting & Refining Co.; 


Student Associates at the University of Utah were dinner guests of the Utah Section 
not long ago. The Utah Section has launched a program designed to serve the needs 
of mineral engineering students at the University. 


Kuno Doerr, Garfield Smelter, Amer- 
ican Smelting & Refining Co.; and 
H. L. Johnson, Midvale Plant, U. S. 
Smelting Refining & Mining Co. 

Geology—R. Tuck, U. S. Smelting 
Refining & Mining Co.; and M. B. 
Kildale, International Smelting & 
Refining Co. 

Petroleum—Dorsey Hager, con- 
sulting oil geologist, and Arthur L. 
Brown, Shell Oil Co. 

Coal—George R. Watkins, U. S. 
Fuel Co., subsidiary of U. S. Smelt- 
ing Refining & Mining Co. 


e Irving Langmuir made a plea for 
scientific freedom in an address be- 
fore the Carlsbad Potash Section re- 
cently. Mr. Langmuir, an interna- 
tionally known scientist and physi- 
cist, spoke on “What Can be Accom- 
plished by Planning.” He said, “The 
art of serendipity (taking advantage 
of the unexpected) and the advan- 
tages of freedom have enabled 
America to advance so far in the 
scientific world.” 


e Recent meetings of the Montana 
Section have been highlighted by 


diversified speakers. At the January 
meeting L. D. Jarrard, chief of the 
AEC’s Butte sub-office, spoke on 
“Uranium Deposits in the Western 
States.” He described most of the 
western producing areas, stressing 
the geology and importance of each. 
At another meeting of the section 
Don MacAskill, Dorr-Oliver Co. en- 
gineer from Westport, Conn., spoke 
on the installation of a FluoSolids 
roaster to handle zinc ores at the 
Anaconda, Mont., reduction works of 
the Anaconda Copper Mining Co. 
His talk was accompanied by slides. 


e A 36-page catalog with complete 
information on Westinghouse sound 
motion pictures and slide films is 
now available from Westinghouse 
Electric. Film references are listed 
under three groups: general in- 
terest; product information; and 
training films and _ instruction 
courses. Sound films are lent with- 
out charge and available in 16 mm. 
For a copy of catalog B-6505, write 
Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh 30. 





(Continued from page 395) 
Cement Co., and a Vice President and Director of 
AIME. He served on the California State Mining 
Board from 1944 to 1945 and recently served on the 
National Minerals Advisory Council of the Dept. of 
the Interior and the Natural Resources Committee 
of the U. S. Chamber of Commerce. Mr. Mein was 
elected president of Calaveras in 1951. 

Kenneth W. Haagensen, director of public rela- 
tions for the Allis-Chalmers Mfg. Co., West Allis, 
Wis., will be the speaker at the Metals Branch 
luncheon to be held on April 28. Mr. Haagensen is 
active in many national and state organizations, 
among them American Statistical Assn., Air Force 
Assn., and Army Ordnance Assn. He is also a mem- 
ber of the executive committee of the Public Rela- 
tions Committee of America. 

One of the outstanding spots on the program for 
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the conference is the meeting scheduled by the 
Minerals Industry Education Div. Theme of the 
gathering will be General Education for the Miner- 
als Industry. Reasons for the interest on the part of 
the industry in education and the pressures being 
brought to bear for inclusion of more general 
courses will be discussed by J. D. Forrester, dean, 
School of Mines, University of Idaho. W. C. Laity, 
dean, Montana School of Mines will present a paper 
on the subject of the status of general education in 
engineering curricula. Webster S. Anderson of the 
U. S. Bureau of Mines, and a recent graduate of the 
State College of Washington, will read a paper dis- 
cussing general education from the standpoint of 
the student and recent graduate of an engineering 
curriculum. The last paper on the evening’s sched- 
ule will be presented by S. F. Ravitz, professor of 
metallurgy, University of California. 








MINING BRANCH 
MEMBERSHIP DRIVE 











The growth of Mining Branch 
membership is not the private proj- 
ect of the Membership Committee, 
but rather the business of every 
member of the branch, in 1955 and 
in the years to come. Each month 
new ideas to serve as tools for mem- 
bership building will be listed. 

While growth in areas of concern 
to the Mining Branch is not as vig- 
orous as that for Petroleum and 
Metals, there is a reservoir of un- 
tapped membership in the form of 
newly graduated engineers and old- 
er men who have never joined the 
AIME. Petroleum increased mem- 
bership 15 pct last year, Metals 10 
pet, and the Mining Branch less than 
5 pet. Obviously, the approach to 
Mining Branch membership has 
been wrong. Suggestions by the 
membership will be more than wel- 
comed to these columns. 

Using as an example the literacy 
programs of certain countries in 
North America, where each person 
attending reading and _ writing 
courses was encouraged to teach 
someone else, it can be seen that 
personal interest can do much to 
remedy the membership situation. 
If Mining Branch members would 
look about their circle of profes- 
sional contacts, it is almost certain 
that they would find suitable AIME 
membership material. Sell the man 
on the Institute, help him with his 
application form, have it endorsed, 
and see that it reaches headquarters. 
No money need be enclosed with the 
application. When the Admissions 
Committee passes on it the applica- 
tion dues will be prorated from the 
date the candidate is admitted. On 
Apr. 1, 1955, dues of all the Founder 
Engineering Societies are in line 
with those of the AIME. 

Members submitting five applica- 
tions for new enrollment will re- 
ceive the Membership Award. Addi- 
tional sets of five will be recognized 
with clusters for the award. 

Young blood is the life of the 
AIME, but many young engineers 
feel junior membership to be eco- 
nomically out of their reach. This is 
a fertile field for work in showing 
the personal and professional ad- 
vantages of the AIME to be derived 
from participation in its activities. 
In the future there will be less con- 
centration on annual meetings, often 
out of the financial and geographical 
reach of younger men, and a greater 
accent on bringing the Institute to 
the members. It is up to the mem- 
bers to point out the value of par- 
ticipation through branches, divi- 
sions, technical papers, committee 
service, and opportunities for dis- 
cussion. 

C. E. Golson* 


*Vice Chairman, AIME National 
Membership Committee. 





Norblo Equipment is 
completely designed 
and fabricated in our 
own shops and sold on 
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performance. 
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Double-action bag cleaning 
. ... Constant suction drop 


Norblo Automatic Bag Type Dust Collectors have ed the 
these operating principles for over 25 years: ety eoundness of 


1. Basic unit compartment ho 78 cylindri i 
Bh: Fgh mee ment houses 78 cylindrical bags, fully distended by 


2. Variable cleaning cycle timing, adjusted to dust load, i cons 
volume of air hand bs cavuas seaulaan hae caeaien a. 


3. Shaking and cleaning involves only one compartment at a time. During 
short v us reciprocating shaking period, reversed air flow insures cleaning 
of bags but in no way interrupts suction drop. 

4. Any compartment may be cut out alone, for bag repair. 


Write for Bulletin 164-3 giving full description. 


The Northern Blower Company 
Engineered Dust Collection Systems for All Industries 
6424 Barberton Ave. Olympic 1-1300 Cleveland 3, Ohio 
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ANNUAL MEETING 1955 


Short Speeches, Brief Formality, 


And New Ideas Spell Out 
A Successful Affair 


It’s all over now, but there is 
every indication that the 1955 AIME 
Annual Meeting was one of the best 
in Institute history. Starting right 
at the Welcoming Luncheon, a 
friendly informality pervaded the 
gathering. 

Registration, with a total of 2951, 
started slowly but continued strong 
through Wednesday. Perhaps the 
fact that the meeting was one that 
could be entirely in one hotel, the 
Conrad Hilton, centributed to the 
overall success. The Conrad Hilton 
is one of the few hotels in the coun- 
try large enough to handle an AIME 
annual affair. The Chicago Section 
did a tremendous job in preparing 
technical session accommodations 
and in most cases met the needs of 
individual groups. 

Lobby chatter centered around the 
proposed change in the corporate 
name of the Institute and the various 
proposals for a new Engineering So- 
cieties building. The AIME member- 
ship will vote soon on the name 
change to the American Institute of 
Mining, Metallurgical, and Petro- 
leum Engineers. Until the vote is 
taken the change will not be official. 

One of the highlights of the Wel- 
coming Luncheon was the reading of 
a scroll by James Halley, Chicago 
Section Chairman, presented to Wil- 
fred Sykes in appreciation of his 
contributions to industry and to the 
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Chicago Section. Unfortunately Mr. 
Sykes was too ill to attend. Presi- 
dent H. DeWitt Smith was intro- 
duced to the AIME constituency, 
with 1954 President Leo F. Reinartz 
presiding. John T. Rettaliata, presi- 
dent, Illinois Institute of Technology, 
was the luncheon speaker. 

Mr. Rettaliata started his speech 
by paying tribute to the bravery of 
the 40 women professional members 
of the AIME and the wives of the 
members of the Institute. Student 
prize paper awards were presented. 

The Annual Dinner Smoker fol- 
lowing the all-Institute cocktail 
party provided one of the pleasantest 
evenings of the meeting. It was 
wholesome but solid entertainment 
for the 1102 persons who attended. 

The friendly informality carried 
through all social functions. At 
times speakers found themselves 
missing cues or a couple of pages 
from carefully prepared speeches. It 
served only to add to the general 
good humor of the meeting. 

About 183 attending the Industrial 
Minerals Div. Luncheon heard David 
Lilienthal, former Atomic Energy 
Commission chairman, predict that 
one of “our future great shortages” 
will be water. He denied the need 
for an immediate all-out program 
for electricity from atomic energy 
but saw as an absolute necessity a 
project for converting seawater into 


a state useful for both municipal and 
industrial consumption. 

Tell Ertl presented the Jackling 
Award to Eugene “Ed” Gardner at 
the Mining, Geology, and Geophysics 
Luncheon. Mr. Gardner later deliv- 
ered the Jackling Lecture to a 
large audience. 

The Annual Banquet was notable 
for many things this year, but most 
unique was the brevity of formal 
proceedings. Only the Institute’s 
highest honors, four awards, were 
presented. Speeches were short and 
to the point. Those receiving awards 
at the Banquet were: Edwin L. 
Oliver, James Douglas Medal; 
George H. Deike, Erskine Ramsay 
Medal; Edward W. Davis, Robert H. 
Richards Award; and Stewart J. 
Cort, the Benjamin F. Fairless 
Award. The class of 1905 received 
Legion of Honor Insignia. 

The Coal Div. Luncheon was pre- 
sided over by M. D. Cooper, chair- 
man. The usual informality that 
typifies the Annual Coal Luncheon 
made itself felt once again this year. 
Incoming Chairman of the Coal Div., 
H. F. Yancey, was introduced to the 
membership. 

The Mining Branch Dinner this 
year was featured by the presenta- 
tion of the Robert Peele Award to 
R. E. Thurmond, W. E. Heinrichs, 
Jr., and E. D. Spaulding. Presiding 
at the banquet was Robert C. Steph- 





enson, 1955 Council Chairman, act- 
ing in the absence of Ralph Kirk, 
outgoing Mining Branch Council 
chairman, who was suddenly taken 
ill. R. C. Stephenson was ably aided 
by the genial humor and brevity of 
some remarks by President Leo 
Reinartz. 

Felix E. Wormser, Assistant Sec- 
retary of the Interior, and speaker of 
the evening, discussed the activities 
of the Interior Dept., ranging over 
endeavors from Indian affairs to the 
Government railroad in Alaska. He 
expressed a hope for a unified and 
stable mineral policy on the part of 
the Government toward the minerals 
industry. 

At the Minerals Beneficiation Div. 
luncheon, outgoing MBD Chairman 
Stan Michaelson introduced his suc- 
cessor, Will Mitchell. The luncheon 
group paid tribute to the efforts of 
guest of honor E. W. Davis in the 
field of taconite utilization over the 
past 35 years. Mr. Mitchell in taking 
office outlined the program of the 
division for the coming year and em- 
phasized the need for enthusiasm 
toward the Institute and its publica- 
tions. The MBD luncheon was the 
final social function of the 1955 An- 
nual Meeting, but the MBD clean-up 
that followed, as well as technical 
sessions, registered high attendance 
as late as 4:00 pm that afternoon. 

Chicago committee members and 
their committees responsible for the 
success of the Annual Meeting were: 
General Committee: Paul Weir, Hon- 
orary Chairman; H. A. White, Chair- 
man; H. W. Johnson, Vice Chairman; 
Clayton G. Ball, Vice Chairman; and 
A. G. Forrest, Secretary-Treasurer. 

Registration Committee: R. Tietig, 
Jr., Chairman; L. V. Dillon; John E. 
Didrickson; H. V. Lauer; E. J. Bell; 
S. H. Jones; George Watson; J. H. 
Greenberg; J. P. Weir; John H. 
Owen; and Donald S. Cameron. 

Reception Committee: A. G. For- 
rest, Chairman; D. J. Carney, J. E. 
Drapeau, Jr.; G. A. Watson, Jr.; W. 


S. D. Michaelson, 1954 Minerals Beneficiation Div. Chairman, far right, is about to 
receive the order of Mill Gentleman of Distinction. Administering the award are from 
left to right; Don: Scott, Ed Crabtree, and Grover Holt. 


G. Wilson; and R. W. Farley. 

Banquet Committee: Clayton G. 
Ball, Chairman; P. R. Nichols; Mrs. 
P. R. Nichols; John Garcia; Mrs. J. 
R. Kenney. 


Cocktail Dinner- 


Party and 
Smoker: C. M. Squarcy, Chairman; 


Robert Mohr; John Owen; J. S. 
Kapitan; and B. E. McClelland. 

Welcoming Luncheon: H. A. 
Herder, Chairman; Mrs. J. R. Ken- 
ney; Mrs. H. R. Boatman; Paul Weir; 
Fred See; E. J. Gardner; and A. J. 
Cochrane. 

Informal Dance Committee: Mel- 
vin Nickel, Chairman; Mrs. Alex H. 
Jolly; Thomas Bartlett, and Theo- 
dore J. Wayne. 


Hotel Committee: E. F. Mitchell; 
Publicity Committee: George Biddle, 
Chairman; and D. J. Carney. 

Technical Session Arrangements: 
George Campbell, Chairman; Her- 
bert J. Shaner; Lawrence R. Riley; 
Richard N. Ames; Philip H. Smith; 
Harry J. Hausner; David J. Kachik; 
and Frank A. Jacobs. 

Student participation Committee 
was headed by J. F. Elliott. 

One of the unusual features of the 
1955 meeting was the innovation of 
booths for manufacturer’s display 
purposes. The booths served as a 
means for showing the latest equip- 
ment and also as a meeting place 
for salesmen and company officials. 


TECHNICAL SESSION ROUND-UP 


Mining Has Varied Sessions 


Small Mines—Allan Bowman, gener- 
al manager, Banner Mining Co., gave 
an interesting talk on history, devel- 
opment, and mining methods at the 
company’s new property near Tuc- 
son, Ariz., with data on the mill. 

D. L. King, president of the San 
Francisco Chemical Co., presented a 
complete story of the mining of west- 
ern phosphates. He recapped the 
various operations of the western 
U.S., described the problems, and 
stated that output is increasing. 

John Bley, general manager, 
American Chrome Co., analyzed ad- 
vantages and disadvantages of meth- 
ods developed for mining chrome in 


the only underground chrome de- 
posits worked in North America. 
The final paper was presented by 
Merritt Ruddock, vice president and 
general manager of Cal Uranium Co. 
operations, who told of the various 
mining methods and described sev- 
eral types of uranium occurrences on 
the Colorado Plateau.—R. V. Pierce. 


Block Caving and Underground Min- 
ing—The friction-type hoist, re- 
cently introduced in the U. S. and 
Canada, stimulating wide interest 
in this country, was presented in a 
general manner by E. P. Pfleider 
and E. G. Malmlow. The friction 
drive hoist, invented by C. F. Koepe 


and used first in 1877, was described 
as a hoisting system where the ropes 
pass over a driving pulley with 
about 180° of contact rather than 
winding on a drum. The pulley has 
rope grooves with friction linings, 
the friction between the ropes and 
pulley being sufficient to impart the 
driving force. A tail rope is neces- 
sary to balance the weight of the 
driving ropes. It is possible to mount 
the hoisting equipment directly over 
the top of the shaft in a tower-type 
headframe. It was brought out that 
multiple-level hoisting with friction 
drive could use individual drums or 
pulleys for each conveyance re- 
quired, in balance or with a counter- 
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The Jackling Award 





H. DeWitt Smith, AIME President, presents the Jackling Award to last year’s winner, 
Reno Sales. This is the second year that the award has been presented in honor of 


Daniel C. Jackling, copper pioneer. 


E. D. Gardner, chief engineer, U. S. Bureau of Mines, receives the 1955 Jackling Award 
from Tell Ertl, right, while AIME President H. DeWitt Smith looks on during the 


Mining, Geology, and Geophysics luncheon. 


weight. For general hoisting condi- 
tions the friction drive system can 
result in savings in capital cost as 
well as lower peak power demands, 
as compared with the standard 
drum-type hoist. 

A second paper prepared by R. B. 
Moore, manager, and A. H. Heuls- 
man, application engineer, Mining 
Section, General Electric Co., dealt 
with electrical considerations of fric- 
tion and drum hoists. In evaluation 
of hoisting conditions, the following 
observations from an electrical view- 
point only were made: 1) Very deep 
shafts tend to favor Koepe hoists; 
shallow shafts tend to favor conven- 
tional drum-type hoists. 2) Multi- 
level operation tends to favor the 
conventional drum-type hoist. 3) 
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Medium-depth shafts, single or 
multi-level, require especially close 
analysis to determine the more fa- 
vorable type of hoist. Mechanical 
equipment and installation compari- 
sons must be evaluated in addition 
to the electrical factors. In a dis- 
cussion period between the authors, 
it emerged that discrepancies ex- 
isted in the methods of comparing 
the electrical considerations of the 
two hoisting systems.—J. S. West- 
water. 


Mining Research—Four papers were 
presented at the mining research 
session on Wednesday morning. The 
papers were prepared by represent- 
atives from four fields of mining 
that have made major contributions 


to mining research: the operating 
mining companies, American uni- 
versities, mine equipment manu- 
facturers, and government agencies. 
The scope of the discussion was 
limited primarily to the field of 
metal mining. 

The first paper, by E. R. Bor- 
cherdt and L. F. Bishop, read by 
J. J. Curzon, indicated that emphasis 
within the operating industry was 
on application of mining research to 
promote control and efficiency of 
company mining operations. 

In his paper J. D. Forrester pre- 
sented a comparative analysis of 
mining engineering research con- 
ducted by leading colleges and uni- 
versities in the U. S. The picture 
was not encouraging when current 
research in mining engineering was 
compared to that in other profes- 
sional engineering fields. Results of 
a recent poll were quoted to show 
that only about 50 pct of mining col- 
leges in the U. S. were engaged in 
research activities. 

Leonard Obert outlined the or- 
ganization, field of interest, and cur- 
rent activities of government agen- 
cies conducting research related to 
metal mining. Examples of work by 
the Corps of Engineers, Bureau of 


_Reclamation, and USBM were cited. 


Research sponsored by the Corps of 
Engineers has led to the develop- 
ment of large tunneling machines of 
ingenious design to excavate tun- 
nels in soft rock. 

J. C. Curtis and A. W. Calder of 
Joy Mfg. Co. presented mining re- 
search from the viewpoint of the 
equipment manufacturer. Mr. Cal- 
der centered development of the 
drilling machine to its present state 
of efficiency and utility and brought 
out current research activities.— 
James E. Hill. 


Drilling Problems—D. C. Brockie 
presented a paper on jackleg drill- 
ing in the Tri-State district. He em- 
phasized the versatility of the jack- 
leg, even to the extent of drilling 
from the pulpit of drill jumbos on 
extendible masts. 

The paper on jet channeling in 
granite quarrying discussed its prac- 
ticability as a new development of 
jet piercing. 

The paper on energy relations in 
percussion drilling by H. L. Hart- 
man was a compilation of the factors 
and resultants in drilling rock, 
with comparisons between mathe- 
matical theory and drilling tests. 

Removal of overburden in British 
Guiana was discussed, with costs for 
various methods. An unusual but 
effective hydraulic method was de- 
scribed where a hydraulic injector 
was used to inject the overburden 
material into a pipeline for con- 
veyance and disposal. Mr. Curzon 
presented this paper in the absence 
of the authors.—L. F. Bishop. 


Engineering Training—The minerals 
industry needs engineers, both for 
research and operating positions. 





Enrollment in minerals industry 
phases of engineering schools Jags 
behind other branches. It is neces- 
sary to work toward larger enroll- 
ments and to develop the talent 
available through young men al- 
ready in the field. 

Academic training is but a step in 
the direction of the engineer’s full 
development. The function of edu- 
cation is to fulfill the needs of a 
changing society. Many companies 
in the minerals industry recognize 
that academic training is only the 
beginning, not the end, providing 
the extra training required to de- 
velop graduate engineers for spe- 
cialists. The problem has two facets: 
the individual and the industry.— 
R. H. Feierabend. 


Mineral Economics 
Business Meeting—A history of the 
“Handbook” was presented, starting 
with its proposal by G. S. Borden in 
1953 and a paper entitled “An In- 
troduction” by C. W. Merrill in 1954. 
At the 1954 Executive Committee 
Luncheon the Handbook was out- 
lined and the principle endorsed. 
Following this history the question 
of financing and paid editorship was 
outlined, and a committee composed 
of L. C. Raymond, J. K. Richard- 
son, and C. W. Merrill reported on 
its findings. It was proposed that the 
development proceed with a more 
detailed outline of the Handbook 
and either go ahead with the assign- 
ments to authors or abandon the 
idea.—C, W. Merrill. 


Economics—tThe first paper given by 
C. O. Mittendoff, Administrator, De- 
fense Minerals Exploration Agency, 
traced the history of the present 
agency. Particular interest was ex- 
pressed in how work of the agency 
could be centered upon productive 
undertakings and what proportion 
of the money spent actually yielded 
minerals as distinct from looking 
for them. The opinion seemed to be 
that this type of undertaking was of 
value only if it yielded results. 

John D. Morgan, Jr., mineral ex- 
pert of the Office of Defense Mobi- 
lization, discussed the methods by 
which reserves and stockpile needs 
were arrived at for defense. There 
was much discussion from the floor 
as to how an oversupply could be 
avoided without endangering the 
fundamental objective of obtaining 
a stockpile. Several questions 
stressed the effect of damage of a 
real war to manufacturing facilities, 
transportation facilities and the like. 
In reply the speaker stated that the 
problem of coordination is now be- 
ing faced by the Office of Defense 
Mobilization. 

The third paper on the program 
dealt with the basic principles of 
mineral economics as affected by the 
income tax and was a general plea 
for stimulation of the mineral in- 
dustries by a wise application of this 
tax for that purpose.—Charles H. 
Behre, Jr. 


Geology 


Exploration Geology—The well-at- 
tended meeting on Monday morning 
touched on future exploration possi- 
bilities in Canada, the Philippines, 
Brazil, and the U. S. Exploration 
methods covered ranged from the 
old standbys of prospecting to the 
modern methods of helicopters and 
aerial photos permitting large cov- 
erage. It seemed significant that the 
one paper dealing with the U.S. 
(mineral zoning in the copper coun- 
try of Michigan) was a detailed 
study of an old and well-known dis- 
trict, in contrast to the broad recon- 
naissance-type studies of the foreign 
areas. The old methods of prospect- 
ing may still discover mineral de- 
posits elsewhere in the world, but in 
the U. S. detailed studies in already 
discovered districts are a must.— 
H. R. Gault. 


Uranium—Thomas Walthier stressed 
the widespread occurrence of urani- 
um, both in sedimentary and crys- 
talline rocks, in the eastern U. S. 
Because of the heavy residual soil 
cover generally present in the east, 
Mr. Walthier suggested the applica- 
tion of geochemical techniques. 

The large and spectacular devel- 
opments of relatively low grade ura- 
nium ores in eastern Ontario were 
reviewed by J. D. Bateman. The 
most important of these are in the 
Blind River area, where multi-mil- 
lion ton orebodies have been devel- 
oped within the last two years and 
almost $50 million has already been 
committed to mine development and 
plant construction. These ores are 
found in a pyrite-bearing reeflike 
conglomerate of lower Huronian age. 
In the Grenville subprovince of 
southeastern Ontario, several million 


tons of low grade uranium ores have 
been developed in pegmatite dikes. 

John King described the uranium 
deposits which occur at several hori- 
zons in the Inyan Kara group, form- 
ing the outer hogback of the Black 
Hills. Mr. King stated that both litho- 
logic and structural control appear 
to be important. 

The importance of the Florida 
phosphate rock and leached zone as 
a reserve of uranium was described 
by James Barr, Jr. Grade is low, 
but they constitute a large potential 
source of uranium. 

John M. Warde discussed some of 
the important geological considera- 
tions involved in the disposal. of 
highly radioactive waste material 
from currently operating atomic en- 
ergy plants.—P. L. Merritt. 


Joint Session—A. E. Walker stated 
that exploration of the Riddle Moun- 
tain garniernite deposits has re- 
vealed an estimated 8.4 million tons 
of 1.5 pct nickel ore. Discussion 
brought out that color and texture 
of soil are a good index of the pres- 
ence of nickel, though not an indica- 
tion of its depth. Dooley P. Wheeler 
discussed anticlinal control of ore 
deposition, a topic that could easily 
be the subject of a symposium. 

E. W. Heinrich and A. A. Levinson 
gave information on the relationship 
between detailed features of lepi- 
dolite deposits and the localization, 
grade, and quality of the deposits. 

Forbes Robertson brought out 
facts and data on tracing geologic 
structures by geochemical methods. 
This report is to be published by the 
Montana Bureau of Mines & Geol- 
ogy.—B. F. Buie. 


Iron Exploration—A large group of 
geophysicists and iron exploration 


Seated at the head table during the Coal Div. luncheon are from left to right, seated: 
Julian E. Tobey, J. B. Morrow, Leo F. Reinartz, and M. D. Cooper; standing, H. F. 
Yancey, C. T. Hayden, D. R. Mitchell, Charles E. Lawall, and William B. Geise. 
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E. W. Davis, guest of honor at the MBD 
luncheon, spoke briefly on the develop- 
ment of taconite over the years. His talk 
preceded the showing of a film on taconite. 


people heard G. J. Anderson deliver 
the paper on electromagnetic meth- 
ods. Mr. Anderson presented a short 
film showing the equipment and its 
use to give structural information 
and locate diamond drillhole sites. 
A two-man crew can survey 100 sta- 
tions a day, which compares favor- 
ably with other ground geophysical 
methods, 

V. E. Kral reviewed all known 
iron ore deposits in Nevada. Most 
of the deposits being mined will 
be exhausted within a year. Only 
one deposit, the Modarelli, is of sig- 
nificant tonnage, but this deposit has 
the disadvantage of high phosphorus 
content. 

A. E. Granger, who gave statistics 
on iron ore reserves of the western 
states, stated that of 149 known de- 
posits, 82 contain less than 1 million 
tons and only two contain more than 
50 million tons. He concluded that 
the chances of locating many de- 
posits of the order of a million tons 
are good, but finding 50-million ton 
orebodies poor. 

Simon Lake gave an interesting 
case history of the discovery of a 
hidden iron orebody from the first 
aeromagnetic work through the 
drilling stages. Ground geophysics 
included dip needle, magnetometer, 
and gravity meter work.—H. V. W. 
Donohoo. 

Geophysics 

General Geophysics — Geophysical 
sessions opened Monday morning 
with a general review by Hans 
Lundberg of the common airborne 
geophysical methods in current use. 
Discussion became lively related to 
radioactive or radiometric theory. 

Gordon Frantti’s presentation of 
L. O. Bacon’s paper provided worth- 
while information on the circular 
line electrode in equipotential pros- 
specting. Mr. Frantti also presented 
his own paper, “A Case History of 
Some Interesting and Comprehen- 
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sive Geophysical Work Done in Up- 
per Michigan.” 

Bob Van Nostrand contributed im- 
portant new data on induced polari- 
zation in his paper, coauthored by 
F. C. Farnham. This information 
should prove of considerable value 
in the future development of this 
method. 

A very informative article was 
presented by Bill Allen on Phelps 
Dodge’s enterprising and successful 
underground gravity work at the 
Bisbee, Ariz., copper district. Unus- 
ual problems mentioned in this pa- 
per stimulated imagination and re- 
sulted in much post-session discus- 
sion.—W. E. Heinrichs, Jr. 


Geochemical Exploration—Reports 
on results of tests of two prospecting 
methods highlighted the well-attend- 
ed joint session of the Geology and 
Geophysics Subdivisions in which 
geochemistry shared the spotlight. 
T. S. Lovering stressed the impor- 
tance of geochemistry as a new tool 
for the mineral industry and out- 
lined history, current status, pro- 
gram, and objectives of the Geo- 
chemical Branch of the USGS. As 
an example of the USGS program, 
H. E. Hawkes presented the results 
of a test of geochemical methods in 
a lead-zine district of the tropics. 
The test demonstrated the applica- 
bility of geochemical methods in 
tropical areas of deep weathering 
and pointed up a difference in the 
patterns of lead and zinc, evoking 
considerable discussion. 

Results of a geophysical test in 
which a low-flying helicopter was 
used to obtain detail magnetic data 
were described by W. B. Agocs. Re- 
sults were compared to a conven- 
tional aeromagnetic survey and to a 
ground magnetic survey of the test 
area. The savings in time and effort 
and the additional data resulting 
from the use of a continuous record- 
ing instrument recommend _ this 
method for detail work in relatively 
small areas. 

Rounding out the afternoon’s dis- 
cussions R. A. Black described sev- 
eral modes of occurrence of uranium 
in the Colorado Plateau and the ap- 
plication of both seismic and electri- 
cal methods to the location of these 
ores.—W. M. Fiedler. 


Geophysical Technology—Milton 
Glichen of Fairchild Aerial Surveys 
described the Gulf magnetic gradi- 
ometer which records the first time 
derivative of the aeromagnetic pro- 
file. Such a record is particularly de- 
sirable when it is important to locate 
and study inflection points on the 
total intensity record. The Magneter 
storm moniter described by W. E. 
Wickerham of Gulf Research & 
Development Co. is primarily in- 
tended to indicate intervals when 
aeromagneter data may be unrelia- 
ble due to magnetic storms. 

M. E. Packard of Varian Associates 
described the nuclear induction mag- 
netometer. This paper was of par- 


ticular interest because of the novel 
application of the properties of 
atomic nucleii in the construction of 
an absolute magnetometer. 

Description of a shallow reflection 
seismograph was given by Norman 
Harding and Robert Graebner of 
Houston Technical Laboratories. De- 
signed for recording reflections from 
depths of 100 to 5000 ft, the instru- 
ments incorporate an expanded time 
scale (30 in. per sec), an extended 
filter range (30 to 480 cps) and a 
fast-acting gain control. 

The earliest systematic tests of a 
shallow reflection seismoegraph were 
discussed by D. R. Mabey in a paper 
coauthored by L. C. Pakiser and 
R. E. Warwick of the USGS. In 1954 
consistent shallow reflections were 
obtained in Oklahoma and Kansas, 
with as many as eight reflections re- 
corded in 200 milliseconds—J. C. 
Hollister. 


Radioactivity—Papers dealing with 
the general problems encountered 
in airborne radioactivity surveys 
were presented by H. Wayne Hoyl- 
man and G. S. Levy. Numerous ex- 
amples of anomalies were shown 
and considerable attention was de- 
voted in both papers to the problems 
of anomalies arising from sources 
other than ore deposits. 
Considerable interest was aroused 
by H. A. Slack, who presented the 
results of a study with W. C. Krum- 
bein on the “Statistical Analysis of 
Variations in Black Shale Radioac- 
tivity as a Function of Sample Spac- 
ing.” As a result of a thorough sam- 
pling study, the authors proposed a 
simple sampling method for deter- 
mining the radioactivity of mod- 
erately uniform lithologic units. 
The session was closed by G. E. 
Manger, who summarized the re- 
sults of a very exhaustive study of 
cores of uranium-bearing rocks. A 
large mass of data was presented 
correlating uranium content with 
porosity, permeability, grain size, 
and other pertinent chemical and 


Mrs. Robert Coombs, 1955 President of 
the WAAIME, is briefed on organization 
business by outgoing President Mrs. Felix 
E. Wormser, right, just before the ladies 
held their Annual Meeting. 





physical properties of the cores.— 
Judson Mead. 


Industrial Minerals 


Mineral Aggregates—Ever increasing 
use of mineral aggregates has caused 
all segments of the industry to study 
new sources and improved produc- 
tion methods. State geological sur- 
veys are in a better position than 
ever to assist in location of sand and 
gravel deposits. Operators, equip- 
ment manufacturers, and suppliers 
are more alert than ever to oppor- 
tunities for cutting costs by im- 
proved production methods. Finally, 
to meet increased demand, manufac- 
tured aggregates are entering more 
and more into the picture. From 
this session, one gets an encourag- 
ing glimpse of busier days ahead, 
keener competition, and a constantly 
improving quality of products.— 
John H. Melvin. 


Rare Minerals—The session was con- 
fined to sources and processing of 
lithium ores. That this was a good 
choice by the Program Committee 
was shown by an attendance ap- 
proaching 200. Discussion reached 
the limits prescribed by security as- 
pects of this field. 

G. A. Munson and Myron Herre 
of Lithium Corp. of America pre- 
sented industrial features of ore sup- 
ply and treatment. Mr. Munson’s 
discussion applied to the mining and 
concentrating of spodumene ore in 
the Black Hills and emphasized the 
efficiency of flotation. Mr. Herre dis- 
cussed his company’s process, where- 
in pegmatite rock containing ap- 
proximately 1.5 pct lithia is roasted, 
digested with sulphuric acid, and 
leached with water to extract lithi- 
um sulphate which is carbonated 
and limed to produce lithium hy- 
droxide. 

North American sources of lith- 
ium, with emphasis on the Kings 
Mountain district in North Carolina, 
were discussed in two papers by 
J. J. Norton and W. R. Griffitts of 
the USGS. Mr. Norton showed the 
location of the known lithium peg- 
matite districts, as well as Searles 
Lake, Calif., where lithia is recov- 
ered from brine. He estimated the 
total pegmatite-lithia reserve, classed 
as indicated, to be 5 million units 
compared with 9 million units of 
brine-lithia. As the total reserve of 
brine-lithia is far better known than 
that of pegmatite-lithia, he inferred 
an overall reserve of 125 million 
units from both sources. A general 
impression of conditions in the prin- 
cipal North American districts was 
presented by T. L. Kesler. 

Mr. Griffitts concentrated on the 
Kings Mountain district, describing 
the distribution of spodumene-bear- 
ing pegmatites from Lincolnton to 
Grover and their variations in tex- 
ture and form in different parts of 
the 25-mile belt. The largest bodies 
and principal reserves were stated to 
be immediately south of Kings 
Mountain.—T. L. Kesler. 


The Scotch Breakfast, an Annual Meeting fixture, was its usual huge success. Seated 
at the head table, clockwise from left to right are: Norman Weiss, Leo F. Reinartz, 
Stanley D. Michaelson, W. B. Stephenson, Mrs. Stephenson across the table; Wayne 
Dowdy, H. DeWitt Smith, and Nathanial Arbiter. 


Cement, Lime, and Gypsum—Prepa- 
ration of difficult cement raw mate- 
rials, recovery of lime by the sul- 
phate pulp industry, blast-induced 
vibrations, a new dead-burned dolo- 
mite plant and large-scale handling 
of materials in quarry operations 
were discussed by five speakers 
Wednesday morning. 

J. C. Holm discussed raw materials 
used at the Brandon, Miss., plant of 
Marquette Cement Mfg. Co. and the 
specially designed roll crusher and 
countercurrent wash mill to handle 
these materials. The deposit is a 
mixture of soft and plastic marl of 
variable moisture content inter- 
bedded with thin bands of harder 
marl and hard limestone. 

W. H. Tock discussed methods 
used by the sulphate pulp industry 
in calcining lime sludge through ro- 
tary kilns. There are about 100 ro- 
tary lime recovery kilns used for the 
purpose, ranging up to 300 ft in 
length. Most of them have heat re- 
cuperating chain systems and drum 
filters or centrifuges to reduce the 
moisture content. 

The paper on human response to 
industrial blasting vibrations by 
Jules E. Jenkins was of importance 
because of the wide discrepancies 
between reported vibration intensi- 
ties based upon human evaluations 
and the actual intensity as deter- 
mined by instrument. Human re- 
sponse to vibrations are responsible 
for much misunderstanding and crit- 
icism of plant operations. 

The Thornton, Ill, plant of Mar- 
blehead Lime Co. has two 9%x250-ft 
rotary kilns for dead-burned dolo- 
mite. Among the more interesting 
features of this plant, as discussed 
by L. H. Niems, are low cost mate- 
rial handling, the use of scoop feed- 
ers, eddy current coupling kiln 


Chef Steve Dinger stirs up a botch of 
oatmeal at MBD Scotch Breakfast as Vice 
President T. B. Counselman gives it the 
taste test. 


drives and direct-contact counter- 
flow coolers designed by the author. 

Operation of large-capacity exca- 
vating and earthmoving equipment, 
particularly in the handling of 
heavy overburden, was discussed by 
John B. Pitts, Jr., of National Gyp- 
sum Co.—Bror Nordberg. 


Chemical Raw Materials—Two pa- 
pers on limestone developed the 
theme that although limestone re- 
serves are available in unlimited 
quantities, the supplies of chemical 
grade limestone are coming more 
and more from underground devel- 
opments. 

The great and growing need for 
sulphur is being anticipated by the 
industry’s continual exploration. Ex- 
ploration in recent years has result- 
ed in the development of Mexican 
sulphur fields. The Frasch process 
remains dominant. 
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The barite industry was shown to 
be making continuous production 
gains by development of new uses, 
such as manufacture of heavy ag- 
gregates for atomic reactor shielding 
and rubber-coated particles for high- 
way surfacing. 

The rare earth industry has not 
been considered a basic source of 
chemical raw materials until recent- 
ly. The atomic energy use of such 
materials as thorium has spurred the 
search for other outlets for associ- 
ated elements which are generally 
found in monazite.—O. M. Wicken. 


Industrial Waters—One of the most 
provocative papers, dealing with 
rain making and weather modifica- 
tion techniques, was presented by 
H. T. Orville, Bendix Aviation Corp., 
who is also chairman of the Presi- 
dent’s advisory committee dealing 
with weather modification. Captain 
Orville pointed out that there is con- 
siderable controversy in many re- 
gions of the country concerning the 
value of rain making techniques. 
The committee of which he is chair- 
man is making a detailed and fact- 
ual study of all techniques under all 
kinds of conditions. 

Another paper treated the prob- 
lem of dislocation and relocation of 
mineral industry arising from pro- 
grams dealing with flood control and 
water resources development. Pre- 
sented by Leon Dupuy of the USBM, 
the paper included examples of dis- 
location caused by such flood control 
developments and pointed out the 
need for adequate planning. 

Two papers dealt thoroughly with 
the tremendous problem of water 
pollution and the need for approach- 
ing it from a technical point of view. 
Considerable discussion arose from 
the presentation by John E. Tarman 
of the W. H. & L. D. Betz Co. deal- 
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ing with water quality and indus- 
trial use of water. 

Saline water and brackish waters 
were subjects of two technical pa- 
pers, one of which explored the pos- 
sibilities of conversion of brackish 
water to fresh water by the electric 
membrane method. It is almost cer- 
tain that some of the country’s major 
industrial centers must soon make 
use of saline ground water. 

A paper by Joh: Foster and John 
Frye of the Illinois Geological Sur- 
vey showed the overall importance 
of planning of industrial expansion 
and the need in many areas of the 
country for industrial decentraliza- 
tion on the basis of known ground 
water resources.—R. M. Foose. 


Industrial Waters Il—During the af- 
ternoon session waters unacceptable 
for ordinary uses were discussed 
from the viewpoint of pollution and 
special use. An excellent summary 
of the conflict between policy and 
the technical problem in water pol- 
lution abatement and the need for a 
rational solution was presented by 
W. B. Hart. It is possible that the 
survival of a highly competitive in- 
dustrial plant might hinge on the 
sensible solution of a waste disposal 
condition. The California pollution 
control regulations, which were for- 
mulated with advice of industry, 
were explained by Vinton W. Bacon. 
The use, in Texas, of saline water 
for nonprocessing operations such 
as cooling and water flooding in oil 
fields saves fresh water for other 
purposes, according to W. A. George. 
T. A. Kirkham described the elec- 
trical membrane method of demin- 
eralizing brackish water. When the 
mineral content is in the low or me- 
dium range of concentration, the op- 
erating costs for this type of equip- 


ment are lower than those for some 
other processes.—W. T. Stuart. 


Special Sands & Abrasives I & Il— 
The silica symposium was well at- 
tended by producers and consumers 
from the Midwest. The program con- 
sisted of three operating papers, two 
summary-type resource papers, one 
on end use, and one on laboratory 
methods. 

A posthumous paper by W. E. 
Messner on problems connected with 
the froth flotation of quartz and 
feldspar fractions of a California 
alaskite was read by H. E. Dux of 
the Pennsylvania Glass Sand Corp. 
This paper emphasized the growing 
need of modern beneficiation meth- 
ods to upgrade impure raw materials. 

W. D. Lewis described the bank 
sand industry of Michigan, and R. J. 
Maddison described operations in 
the Albany sand district of New 
York. The second paper highlighted 
the significant role played by spe- 
cialized equipment and techniques 
devised for testing sands. 

The distribution of sands, abra- 
sives, and other naturally-occurring 
materials high in free silica were 
discussed by W. E. Ham and T. D. 
Murphy. Mr. Ham dealt with the 
silica resources of the southern mid- 
continent region. Mr. Murphy de- 
scribed similar materials in the 
southeastern U. S. 

W. E. Hassebroek discussed the 
use of quartz sand as a propping 
agent in hydraulic fracturing of oil- 
bearing formations. Within a span 
of six years the oil industry has seen 
hydraulic fracturing grow into a 
standard production improvement 
technique. 

The notion of the phi-scale, long 
used in the statistical analyses of 
sediments by geologists, has been ap- 
plied directly to the U.S. standard 





Edwin L. Oliver of 
Dorr-Oliver Inc. re- 
ceives the James 
Douglas Medal from 
AIME President L. F. 
Reinartz as Past 
President Andrew 
Fletcher looks on. 








At the head table of the Industrial Minerals Diy. luncheon, were from left to right: 
E. H. Robie, L. F. Reinartz, David Lilienthal, R. C. Stephenson, R. Grogan, S. Cole, and 
C. M. Cooley. Mr. Lilienthal spoke on the importance of water in the future of the 


nation. 


sieve to facilitate the description of 
industrial granular materials. C. H. 
Bowen, who devised this application, 
discussed its merits as applied to size 
analysis procedure.—T. D. Murphy 
and W. E. Ham. 


Coal 


Utilization—About 75 attended this 
session. V. F. Parry of the USBM, 
Denver, reviewed the development 
work on pilot and commercial-scale 
plants for drying and carbonizing 
noncoking coal in the entrained 
state. The prototype equipment in- 
stalled at Rockdale, Texas, stepped 
up the rate of operation over the 
pilot plant. C. G. von Fredersdorff 
described work by the institute of 
Gas Technology on a process for pro- 
duction of high Btu gas from coal 
for pipeline distribution. The equip- 
ment for use of pulverized coal in a 
pressure gasification reaction with 
steam and oxygen under slagging 
conditions was described. In the final 
paper C. E. Lesher described a novel 
method for agglomeration of fine- 
sized ores with low temperature 
coke and discussed the properties 
and potential uses of the products.— 
H. H. Lowry. 


Stream and Air Pollution—<Acid for- 
mation in coal mines was termed an 
act of nature, not of man. It was 
emphasized that each mine presents 
different conditions, and that there 
is a 200-year backlog of work on this 
problem. The scientists now working 
on the problem of acid coal mine 
drainage do not have a solution. 
Much concern was evidenced that 
without the facts legislation may be 
passed that could not be accom- 
plished in practice. It was pointed 
out that sealing a mine does not stop 
the formation of acid. An appeal was 
made for appreciation of the facts 
and time to work for a solution. 
Slime removal cost per ton of dry 
slime or cost per ton of clean coal 


was discussed. The three methods 
of slime disposal with flowsheets and 
operation were: 1) sludge lagoons 
without flocculation, 2) flocculation, 
thickening, and lagooning, and 3) 
flocculation, thickening, and filtra- 
tion—Howard Herder. 


Underground Mining—tThe first of 
two papers Wednesday morning was 
by David T. Stemple, of the Virginia 
Polytechnic Institute, titled “A Study 
of Problems Encountered in Multi- 
ple-Seam Coal Mining.” This is an 
extensive investigation of the effects 
on the remaining beds by the mining 
of one or more coal beds in a coal 
series. More than 60 coal mines in 
the eastern U. S. were examined. 
“Under Clay Squeezes in Coal 
Mines,” presented by W. Arthur 
White, Illinois Geological Survey, on 
observations of the flows of clay, 
noted that while the thickness of the 


clay had a bearing on its plasticity, 


the plasticity was more directly as- 
sociated with the presence of the 
clay mineral montmorillonite, which 
contains a higher percentage of 
water of crystallization than other 
clay minerals.—D. C. Abernethy. 


Stephen Krickovic, chief engineer, 
Eastern Gas & Fuel Assn., covered 
experience with a German coal 
planer on longwall mining in a 38 to 
40-in. seam of bituminous coal. Con- 
census of opinion appeared to be that 
the planer would work satisfactorily 
only under favorable conditions. A 
very interesting discussion on the 
pressure arch theory of rock break- 
ing was included with the paper, as 
well as the use of wooden chocks 
and yielding steel jacks for roof 
control. 

A paper by C. William Parisi, 
Pittsburgh Coal Co. described the 
use of a vacuum-type dry dust col- 
lector with rotary roof bolt drilling 
equipment, which apparently is do- 
ing a satisfactory job.—G. J. Clark. 


Minerals Beneficiation 
Analytical Techniques — Sponsored 
by the Concentration Committee, the 
opening session presented a broad 
range of useful analytical procedures 
available to milling engineers. 

For problems of mineral identifica- 
tion incapable of solution by chemi- 
cal analysis and beyond the size 
range of microscopic work, a quanti- 
tative use of X-ray diffraction was 
presented by R. S. Shoemaker. B, H. 
McLeod, using full color slides, de- 
scribed unique procedures for micro- 
scopic identification and mineral 
analysis, extended to the low micron 
range of particle size. 

Two papers dealing with evalua- 
tion of comminution rounded out the 
session. A. Legsdin presented a sim- 
plified method of mathematical eval- 
uation of crushing and grinding 
achievement. Fred Bond, an ac- 
knowledged top authority on com- 
minution, presented a paper concise- 
ly summarizing his many contribu- 


George Herman Deike, chairman of the board, Mine Safety Appliances Co., Pittsburgh, 
receives the Erskine Ramsay Medal from Leo F. Reinartz at the Annual Banquet held 
at the Conrad Hilton, Chicago. 
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Felix Wormser, Carl 
Reistle, Jr., President 
Elect for 1956, and 
H. DeWitt Smith, 
President for 1955, 
meet during the AIME 
Forma! Dance. 





tions to this field and relating them 
to the historical information and ob- 
servations.—C. H. Curtis. 


Solution and Precipitation I—The 
first session had two University of 
Utah papers on AEC sponsored re- 
search, The first described the mech- 
anism of roasting sphalerite which 
forms SO as a first step, and is not 
hindered by the ZnO coating. The 
second showed that cuprite dispro- 
portion in the absence of oxygen de- 
pends both on adsorption of undisso- 
ciated H,SO, and pH. 

The Columbia thesis paper de- 
scribed the fast reaction of chalcocite 
with ferric sulphate to covelite and 
cupric sulphate and the much slower 
dissolution of covelite. 

The attendance swelled to 125 ina 
room with two pillars and 40 good 
seats for J. Halpern’s description of 
how to leach pyritic uranium ores 
without reagents—just air and 


steam. This and the Beaverlodge 
paper form an interesting contrast 
with the two Utah papers as to what 
the Canadian and U. S. AEC’s are 
doing for hydrometallurgy.—John 
Dasher. 


Solution and Precipitation I—The 
two papers presented by F. A. 
Schaufelberger on the hydrogen re- 
duction of metals from solution con- 
tained such a wealth of detail that 
there was not time either for ade- 
quate presentation or for subsequent 
questioning. R. W. Mancantelli’s 
paper on the Beaverlodge hydro- 
metallurgical plant for the extrac- 
tion of uranium by alkaline pressure 
leaching was a high spot in the pro- 
gram, both because of excellent pres- 
entation and description of some en- 
tirely new operating techniques, such 
as pulp-to-pulp heat exchangers, 
tungsten carbide trim for let-down 
valves, and the successful use of 


Among the many people who attended the pre-banquet cocktail party were Andy 
Forrest, Bud White, and Jim Halley. Mr. Forrest is 1955 Chairman of the Chicago 
Section, while Mr. Halley held the position in 1954. Mr. White headed the Section’s 
General Committee. 
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Neoprene at temperatures up to 
200°F. L. A. Painter’s paper on how 
American Zinc determined the effect 
of turbulence and flow in agitation 
on process results recorded some 
useful scale-up data—R. D. Mac- 
Donald. 


Mill Design—Models and visual aids, 
tubular conveyor gallery design, pi- 
lot plant design, and layout of grind- 
ing floors comprised the four paper 
topics presented to the audience. At- 
tendance started with a mere 55 but 
soon reached a maximum of 125, 
with 90 present at the close of the 
meeting. 

An attempt at informality was 
made by the request that everybody 
get into the act during discussions, 
with or without giving their names. 
—O. W. Walvoord. 


Concentration I—Papers and discus- 
sion at this session dealt with flota- 
tion of iron ore, molybdenum, and 
assorted base metals, as well as the 
agglomeration of iron concentrates. 

The Humboldt mill near Ishpem- 
ing, Mich., is probably the first large 
plant concentrating iron oxide by 
flotation alone. Results are good. A 
grind to 74 pct —150 mesh yields a 
concentrate containing 62 pct Fe 
with 85 pct recovery. 

F,. J. Windolph described Climax 
Molybdenum’s milling methods; slow 
speed mills, thick liners, and molyb- 
denum alloy grinding balls are pre- 
ferred. He wished the work index 
method of calculating mill sizes had 
been developed before the mill was 
built. 

Metallurgical developments. at 
Tsumeb in South West Africa were 
outlined. Ranking as one of the high- 
est grade base metal deposits in the 
world, Tsumeb contains 41 different 
ore minerals. 

The Allis-Chalmers pilot plant for 
agglomerating iron ore concentrates 
on a downdraft moving grate was 
described. This process will be used 
in the first of the large-scale taconite 
plants.—B. H. Puerner. 





Concentration II—At the Tuesday 
afternoon session the opening paper 
dealt with flotation rate studies. N. 
Arbiter ably summarized the paper 
and it was evident to the audience 
and everyone who cared to dig into 
the mathematics equating the nu- 
merous variables that it might be 
faster and more reliable to run a 
number of flotation tests. 

A paper on the design and func- 
tion of turbine mixers and agitators, 
presented by N. H. Parker, included 
a useful chart listing variables affect- 
ing the choice of turbine mixers. 

Luther Hendrickson described one 
solution to the specialized problem 
of magnetic flocculation of taconite 
ore pulps. Considerable theoretical 
background review was supplement- 
ed with laboratory and plant tests 
using the new method for depolari- 
zation. Discussion revealed that cer- 
tain other taconite processors over- 
came many of the difficulties of mag- 
netic flocculation by using cyclone 
classifiers along with conventional 
demagnetizing coils. 

The concluding paper by T. K. 
Maki dealt with commercial wet 
magnetic separators. Drum and 
belt-type machines which treat ta- 
conite pulps ranging in particle size 
from —% in. to —100 mesh were dis- 
cussed with particular emphasis on 
the point that no one machine can 
operate at high efficiency on the 
wide range of conditions required in 
Mesabi taconite ore treatment plants. 
—Earl C. Herkenhoff. 


Concentration Il1]—Four papers were 
presented on Wednesday morning, 


Among those who attended the AIME Annual Banquet were Jerry Pierce, Jim Halley, 
Clyde Williams, Bud White, and H. DeWitt Smith. 


three on flotation theory and one on 
treatment of slimy ores with ultra- 
sonics. The latter, by S. C. Sun, 
brought out applications of ultra- 
sonics to desliming and preliminary 
concentration. A paper on theory, 
by A. M. Gaudin and D. W. Fuer- 
stenau, gave experimental procedure 
for the study of the surface chemis- 
try of quartz under flotation condi- 
tions by means of streaming poten- 
tial measurements. A mechanism for 
quartz collection with fatty acid was 
postulated to confirm with streaming 
potential data. 

P, L. de Bruyn presented his paper 
on the flotation of quartz by cationic 
coliectors. The adsorption density of 
collector ions at the quartz-solution 


Four of the men who received Legion of Honor pins at the Annual Meeting were from 
left to right: George H. Garrey, Denver; Charles Will Wright, Washington, D. C.; 
Victor Rakowsky, Rancho Sante Fe, Calif.; and Benjamin Vallat, Pacific Palisades, Calif. 
All four are Michigan Tech graduates. There were a total of 27 admitted to the Legion 
of Honor this year. 


interface is a function of collector 
concentration and pH and is shown 
to be proportional to the square root 
of collector concentration. 

A paper by A. M. Gaudin and D. L. 
Harris dealt with the adsorption of a 
mercaptan on zinc minerals. Mer- 
captan containing S, was used in 
the experiments, and adsorption was 
shown to occur on zinc minerals 
from air or aqueous solution but was 
absent for quartz. 

The amount of discussion evoked 
by the papers in this session seems 
to be proof of the continuing interest 
in the fundamentals of mineral con- 
centration.—John C. Lokken. 


Minerals Industry Education 


Sunday afternoon and evening ses- 
sions on minerals education were 
held in Eckhart Hall on the Univer- 
sity of Chicago campus. Between 
these sessions a social and buffet 
hour was enjoyed at the Quadrangle 
Club. 

Theme of the technical meeting 
was the teaching of recent develop- 
ments in mineral engineering, with 
emphasis on introduction of and in- 
struction in new technical methods 
recently employed in the industry. 
One thought that seemed to stand 
out in all papers presented was that 
students should be taught not only 
to think now but also to think of 
what is to happen 10 or 20 years from 
now. It was felt that this forward 
look was the only justification for 
education on the college or univer- 
sity level. 

On Monday, “Incentives and Rea- 
sons for Pursuing a Career in the 
Mineral Industries” was presented 
by J. J. Schanz. Results of this study 
indicated that the parents’ decision 
largely ruled the students’ selection 
of a career. Other motivations were 
obtained, but starting salary was not 
one of them. 

There was also discussion of action 
by ECPD designating all mineral en- 
gineering curricula, other than min- 
ing and metallurgical engineering, as 
of “cognate” relation.—J. W. Stewart. 
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Further Consideration 
Given to Building Site 


The Boards of the four Founder 
Societies and the AIChE have re- 
cently been giving increased atten- 
tion to the location of the new En- 
gineering Societies Building, follow- 
ing the report of the Committee of 
the Five Presidents made early in 
February. This report was brief, 
consisting of seven sentences, the 
one arousing the most interest read- 
ing as follows: “Based on the lowest 
capital cost and lowest annual ex- 
penditure, we recommend that the 
headquarters of the engineering 
societies be located on one of the 
sites in the city of Pittsburgh.” 

In general, the Boards of the sev- 
eral societies concerned were dis- 
posed to ask for a more complete re- 
port by the Committee before com- 
ing to a decision. An unqualified 
recommendation was desired. It was 
believed that further data on which 
a decision might be based might be 
forthcoming. The Committee is 
therefore being continued in force 
and the Boards will reserve their 
decision until later in the spring. The 
matter will probably be discussed 
further at the April 13 meeting of 
the AIME Board but it is unlikely 
that a definite decision can be reached 
as soon as that. 





oe ie a ag ger 
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Directors Make Appointments For 1955 


At the first meeting of the incom- 
ing Board of Directors, on February 
15, committee appointments for the 
coming year were made as follows: 

Executive Committee: H. DeWitt 
Smith, Chairman; Carl E. Reistle, 
Jr., Vice Chairman; T. B. Counsel- 
man, L. F. Reinartz, J. S. Smart, Jr. 

Finance Committee: A. B. Kinzel, 
Chairman; Philip Kraft, P. D. Wil- 
son. 

Chairmen of the other committees 
are as follows: 

Endowment: W. W. Mein, Jr. 
Endownment Fund “X”: Gail F. 

Moulton. 

Honorary Memberships: John R. Su- 
man. 
Admissions: P. D. Wilson; F. A. 

Ayer, Vice Chairman. 

Members’ Conduct: W. M. Peirce. 
Rocky Mountain Income: Henry 

Krumb. 

Seeley W. Mudd Memorial Fund: 

John M. Lovejoy. 

Gemmell Memorial Fund: D. C. 

Jackling. 

Henry L. Doherty Memorial Fund: 

John M. Lovejoy. 

Robert H. Richards Award: R. E. 

Byler. 

Rand Foundation Award: P. D. I. 

Honeyman. 

Saunders Mining Medal: Wesley P. 

Goss. 


Douglas Metallurgical Medal: A. A. 

Smith, Jr. 

Lucas Petroleum Medal: I. W. Alcorn. 
Erskine Ramsay Coal Medal: V. O. 

Murray. 

Benjamin F. Fairless Award: K. C. 

McCutcheon. 

AIME Pension Trust: Gail F. Moul- 
ton. 

Library: Frank T. Sisco. 

Cooperation with the CIM and 

MSNS: Philip J. Shenon. 

Student Prize Paper Awards: David 

Beetem. 

AIME-Socony-Vacuum Scholarship: 

Shirley A. Lynch. 

Publications Advisory: Philip Kraft. 

General Membership: W. J. Harris. 

Inter-Branch Council: E. O. Kirken- 
dall. 

Research: E. P. Pfleider. 

Complete personnel will be listed 
in the Directory to be published 
later in the spring, but can be sup- 
plied to interested members on re- 
quest immediately. 


Moulton Renamed 


Gail F. Moulton was re-elected 
Treasurer and Controller of the 
AIME for the usual one-year term. 
William J. Masson, an assistant of 
My. Moulton in the office of Rocke- 
feller Bros. was re-elected Assistant 
Controller. 


Reallocate Local Sections to Districts 


For proper representation of the 
Local Sections and geographical 
areas of North America on the 
AIME Board of Directors, it is re- 
quired that one or more Directors of 
the Institute come from each of ten 
Directoral Districts. These ten Dis- 
tricts, and the Local Sections con- 
tained in each, were listed on page 
xxxii of the 1953 Institute Directory. 
Addition of new Local Sections, and 
important changes in the member- 
ship of older Sections, have required 
a new allocation of Local Sections to 
Directoral Districts in order to se- 
cure an approximately equal number 
of members in each District. The 
Districts now (Mar. 1, 1955) com- 
prise the following Local Sections, 
as reallocated: 

District 1: New York, New York 
Petroleum, Connecticut. 

District 2: Boston, Penn Anthra- 
cite, Washington, D. C., Lehigh Val- 
ley, Philadelphia, Adirondack, Niag- 
ara Frontier. 

District 3: St. Louis, Tri-State, 
Southeast, Central Appalachian, 
Florida, Mississippi, Arkansas, Illi- 
nois Basin. 

District 4: Pittsburgh, Ohio Valley, 
Cleveland. 

District 5: Chicago, Upper Penin- 
sula, Minnesota, Detroit. 

District 6: Colorado, Utah, Wyo- 


ming, Black Hills, Oklahoma City, 
Kansas, Denver Petroleum, Colorado 
Plateau, Hugoton, Central New Mex- 
ico. 

District 7: Columbia, North Pacific, 
San Francisco, Montana, Nevada, 
Oregon, Billings Petroleum. 

District 8: Southern California, 
Arizona, El Paso Metals, Southwest- 
ern New Mexico, San Joaquin Val- 
ley, Southern California Petroleum. 

District 9: Gulf Coast, Permian 
Basin, Southwest Texas, Carlsbad 
Potash, South Plains, Hobbs, Pan- 
handle. 

District 10: Mid-Continent, East 
Texas, North Texas, Delta, West 
Central Texas, Fort Worth, Lou-Ark, 
Dallas. 


List Board of 
Directors Schedule 


Meetings of the Board of Directors 
of AIME will be held in New York 
on the following dates in the coming 
year: April 13, June 15, Sept. 21, 
Nov. 16; Feb. 19 and 21, 1956. 

Meetings of the Executive and 
Finance Committees, also in New 
York: May 11, July 20, August 17, 
October 21, December 21, and Jan. 
18, 1956. 





LINDSAY F. JOHNSON 


Earl W. Allen, sales manager, Mine 
Safety Appliances Co., Salt Lake 
City, has been elected president of 
the Utah Industrial Safety Society. 


M. W. Lallman is an engineer in the 
exploration dept., Kaiser Aluminum 
& Chemical Corp., Oakland, Calif. 


Gilbert John Matthews is mine shift 
boss, San Manuel Copper Corp., San 
Manuel, Ariz. He was with U. S. 
Smelting Refining & Mining Co., 
Bayard, N. M. 


Richard Kent Comann is project en- 
gineer, Technical Div., Pabco Prod- 
ucts Inc., Emeryville, Calif. 


Hubertus van Arkel has resigned as 
plant manager of the Moengo Works, 
Suriname Bauxite Maatschappij 
(Alcoa) and is now with Hugo Neu 
Corp., New York, as a consultant. 


Richard M. Foose, chairman of the 
geology dept., Franklin and Marshall 
College, Lancaster, Pa., has received 
a $10,000 grant from the National 
Science Foundation for geologic 
studies in the Beartooth Mountains 
of Wyoming and Montana. Mr. Foose 
will be engaged in mapping portions 
of the perimeter of the Beartooth 
Mountains in an attempt to deter- 
mine the history of the mountain de- 
formation. 


Keith Martin, for the past two years, 
geologist with Chino Mines Div., 
Kennecott Copper Corp., New York, 
is now in Tucson, Ariz., and is assist- 
ant geologist, Bear Creek Mining Co. 


Michael A. Kuryla, director, safety 
and employee services, U. S. Smelt- 
ing Refining & Mining Co., Salt Lake 
City, has been named assistant man- 
ager of the Lima Div., Cerro de 
Pasco Corp., Peru. 


Charles R. Kuzell, general manager 
of Phelps Dodge, Douglas, Ariz., has 
been named vice president in charge 
of western operations. Walter C. 
Lawson, who has been his assistant, 
will replace him as general manager. 


George R. Schaefer is general super- 
intendent, National Lead Co., Baxter 
Springs, Kan. 





PERSONALS 


Sidney S. Goodwin of The New Jer- 
sey Zinc Co. has been elected a 
director and Lindsay F. Johnson has 
been elected vice president. Mr. 
Goodwin, vice president in charge of 
mining and exploration, has been 
with the company for 24 years. Mr. 
Johnson, who served for many years 
in employee relations activities and 
since Jan. 1, 1954 as assistant to the 
president, has been with the com- 
pany for 13 years. 











J. N. Suliot is manager, operations, 
Eastern District, Michigan Lime- 
stone Div., U. S. Steel Corp, Detroit. 
H. Ward Lewis, former manager, is 
on special assignments until his re- 
tirement June 1. 


Philip J. Shenon, Salt Lake City 
geologist, former head of the mining 
dept., University of Utah, and AIME 
Director, was honored by Stanford 
University. He was chosen to give a 
series of lectures on mineral explora- 
tion, in accordance with the univer- 
sity’s custom of inviting outstanding 
specialists to lecture in the fields of 
mining, geology, and metallurgy. 


Frank J. Klima, mining engineer, is 
with Oliver Iron Mining Div., U. S. 
Steel Corp., Eastern District, Mesabi 
Range, Virginia, Minn. Mr. Klima 
was graduated from Michigan Col- 
lege of Mines, Houghton, in May and 
joined Oliver in June 1954. 


ROLAND D. PARKS 


Roland D. Parks, associate professor, 
Massachusetts Institute of Technol- 
ogy, is on a year’s leave of absence 
as guest professor at the Indian 
School of Mines and Applied Geol- 
ogy, Dhanbad, Bihar, in the coal re- 
gion west of Calcutta. The educa- 
tional program in which Mr. Parks 
is participating is being administered 
on contract by the University of Wis- 
consin under sponsorship of Foreign 
Operations Administration. Mr. 
Parks left New York January 19 on 
the Liberté and arrived in New Del- 
hi February 7 after stops in London, 
Paris, Rome, and Beirut. 


SIDNEY S. GOODWIN 


F. Stearns Cook is assistant to the 
manager, Anaconda Copper Mining 
Co., New Mexico Operations, Grants, 
N. M. Mr. Cook was formerly assist- 
ant geologist, U. S. Smelting Refin- 
ing & Mining Co., Bayard, N. M., and 
had been with this company for 12 
years. 


John P. Harmon is mining health 
and safty engineer with the U. S. 
Bureau of Mines, Phoenix, Ariz. He 
was mining methods research engi- 
neer with the USBM in Pittsburgh. 
Mr. Harmon will assist and work 
with management in the mineral 
industry in the evaluation and con- 
trol of dust, fumes, and mist of hy- 
gienic importance. 


James Boyd has been appointed vice 
president-exploration, Kennecott 
Copper Corp., New York to succeed 
Anton Gray, who recently resigned 
due to ill health. Mr. Boyd has served 
as manager of the exploration dept. 
since joining Kennecott in October 
1951. Prior to that, he held the posi- 
tion of director of the U. S. Bureau of 
Mines for almost five years. 


M. D. Cooper, National Coal Assn., 
was elected chairman, mining stand- 
ards board, American Standards 
Assn., New York, to serve for 1955. 
Also elected were M. H. Forester, 
Pittsburgh Consolidated Coal Co., 
to serve as vice chairman, coal, 
and E. R. Borcherdt, Anaconda Cop- 
per Mining Co., to serve as vice 
chairman, metal. S. H. Ash, chief, 
Safety Div., USBM, David Stoetzel, 
Jr., General Electric Co., and Joshua 
Smith, Eastern Gas & Fuel Associ- 
ates, were elected to the executive 
committee. 


L. J. Randall, president, Hecla Min- 
ing Co., Wallace, Idaho, has been 
named chairman of the program 
committee for the 1955 Metal Mining 
and Industrial Minerals Convention 
to be held at Las Vegas, Nev., Octo- 
ber 10 to 13. Roy A. Hardy, chairman 
of the Western Div., AMC, is taking 
an active part in plans for the meet- 
ing. Trips are being scheduled to 
outstanding mining and metallurgi- 
cal operations in southern Nevada 
and the Hoover Dam area. 
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LUCIEN EATON, JR. 


Lucien Eaton, Jr., is design engineer 
with the Western Mining Divisions, 
Kennecott Copper Corp., Salt Lake 
City. He was with Utah Construc- 
tion Co., Morristown, Tenn., and be- 
fore that with the Hibbing, Minn., 
and Chicago offices of Western- 
Knapp Engineering Co. 


james J. Bean, Chemical Construc- 
tion Corp., who was plant engineer, 
Garfield, Utah, plant, has been trans- 
ferred to the New York offices. 


Charles L. Graves is now assistant 
vice president, J. Ray McDermott & 
Co. Inc., Harvey, La. He was assist- 
ant chief engineer. 
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Carl Tolman, vice chancellor and 
dean of faculties, Washington Uni- 
versity, St. Louis, has been elected 
vice president and chairman of the 
geology and geography section of the 
American Assn. for the Advance- 
ment of Science. Mr. Tolman served 
as dean of the Graduate School of 
Arts and Sciences, chairman of the 
faculties of arts and sciences, and 
professor and chairman of the geol- 
ogy dept. when he was appointed to 
his present position in September 
1954. He joined the university staff 
in 1927. 


Albert G. Wolf has retired as vice 
president and manager of explora- 
tion, Texas Gulf Sulphur Co., Hous- 
ton, Texas. 


Howard C. Parkman has been named 
assistant vice president, operations, 
Vanadium Corp. of America, with 
headquarters at Niagara Falls, N. Y. 
C. A. J. Schulte has succeeded Mr. 
Parkman as plant manager at Niag- 
ara. He was previously superinten- 
dent of furnace operations there. Mr. 
Parkman has been with Vanadium 
since 1941 and Mr. Schulte since 1939. 


R. J. Grant Fleck, New York Ore 
Div., Jones & Laughlin Steel Corp., 
Benson Mines, N. Y., is now manager 
of Benson Mines and Roland E. Du- 
rocher is assistant manager. 


Merritt A. Williamson, Burroughs 
Corp., Paoli, Pa., was elected chair- 
man of the Yale Metallurgical Alum- 
ni at the fall meeting held in Chicago 
at the time of the National Metals 
Assn. Other officers are: William E. 
Nilligan, Hammond Metallurgical 
Laboratory, New Haven, Conn., as 
vice chairman; John P. Nielsen, New 
York University, secretary; and 
Gerald Edmunds, American Brake 
Shoe Co., Mahwah, N. J., treasurer. 
The Yale Metallurgical Alumni is an 
informal organization of those who 
have attended the curricula in min- 
ing and metallurgy offered at Ham- 
mond Laboratory. This year marks 
the 100th anniversary of the first 
professorship of metallurgy at Yale 
and the 50th anniversary of Ham- 
mond Laboratory. 


Paul R. Hamilton is now manager, 
Joplin plant, Eagle-Picher Co., Jop- 
lin, Mo. He was plant manager for 
this company in Hillsboro, III. 


Vv. J. Southey is manager, Heath 
Steele Mines Ltd., Newcastle, N. B. 
This company, a subsidiary of Amer- 
ican Metal Co. Ltd., was incorpor- 
ated December 1954 and has been de- 
veloping the property since recent 
discoveries of copper, lead, zinc, and 
ore near Newcastle. Mr. Southey was 
formerly plant manager, Asbestos 
Corp. Ltd., Thetford Mines, Que., 
and was with Asbestos for ten years. 


Ellis C. Helge, mining engineer, 
Pickands, Mather & Co., has been 
transferred from the Fortune Lake 
mine, Michigan, to the West Mesabi 
District engineering office, Grand 
Rapids, Minn. 


Louis Gence is assistant geologist, 
Service Geologique de Madagascar, 
Tananarive, Madagascar. For the 
past five years he has been mine 
superintendent, Ste de Minerais de 
la Grande Ile, Fort Dauphin, Mada- 
gascar. From June to November 
1954, Mr. Gence prospected for thori- 
anite deposits northwest of Fort 
Dauphin. 


Bruce 8S. Old, formerly president of 
Cambridge Corp. and more recently 
chairman of the board, has resumed 
his full-time activities at Arthur D. 
Little Inc., Cambridge, Mass. Mr. 
Old, who will return to his post of 
vice president in charge of the 
Chemical & Metallurgical Engineer- 
ing Div., joined Arthur D. Little Inc. 
in 1946. He directed research on the 
operation of pig iron blast furnaces 
at high top pressure and was also re- 
sponsible for the development of the 
jet tapper, now extensively used by 
the U.S. steel industry for safely and 
economically tapping open hearth 
furnaces. Mr. Old recently resigned 
as consultant to the AEC, where he 
was chief of the Metallurgy & Mate- 
rials Branch, Div. of Research. In 
April 1954 he was named president 
of Nuclear Metals Inc., a newly 
formed affiliate of Arthur D. Little 
Inc. and Allegheny Ludlum Inc. 
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G. A. Shoemaker, executive vice 
president, Pittsburgh Consolidation 
Coal Co., Pittsburgh, was elected a 
board member of the National In- 
dustrial Conference Board at a re- 
cent meeting in New York. 


Charles E. Melbye is now a partner 
in Minerals Exploration Research 
Corp., consultants in mining geology 
and geophysics, with offices at 2120 
Ford St., Golden, Colo. Mr. Melbye 
was an instructor in geology, Col- 
orado School of Mines, Golden. 


Frank Ejichelberger, head, Frank 
Eichelberger & Associates, Spokane, 
is on a mining inspection trip to 
Portugal, Spain, and Turkey. With 
him are Raymond G. Sullivan, vice 
president and general manager, Min- 
erals Engineering Co., Grand Junc- 
tion, Colo., and John E. Byrne, Byrne 
Construction Co., Washington, D. C. 


Wayne O. MacKenzie, geologist with 
the American Metal Co. Ltd., has 
been transferred from Newcastle, 
N. B., to Ellsworth, Me. 


John Armstrong, mining engineer, is 
assistant to the president, Chromium 
Mining & Smelting Corp. Ltd., Mon- 
treal. Mr. Armstrong was with Pa- 
cific Northwest Alloys, Spokane, a 
subsidiary. He recently made a trip 
around the world and also made a 
trip to Southern Rhodesia, exploring 
for chrome ores. 


R. L. Brittain, for the past three 
years, superintendent, American 
Zinc, Lead & Smelting Co.’s Hilltop 
mine, Portal, Ariz., is manager of 
MIA Mines Co., Pioche, Nev. This is 
a joint venture of American Zinc of 
Tennessee and Combined Metals Re- 
duction Co. 


George R. Rabb has joined Traylor 
Engineering & Mfg. Co., Allentown, 
Pa., as field and erecting engineer. 
Mr. Rabb has been in Mexico for the 
past two years supervising the in- 
stallation and operation of lime and 
cement plant machinery. Steven 
Ekerovich also recently joined Tray- 
lor as a sales engineer. Mr. Ekero- 
vich, previously with Allis-Chalmers 
and Consolidated Products Co., will 
work out of the Allentown office. He 
has had 14 years of experience in the 
fields of crushing, calcining, and size 
reduction. 


James B. Cordiner, Jr., is senior re- 
search chemist in the research dept., 
Kaiser Aluminum & Chemical Corp., 
Baton Rouge, La. Mr. Cordiner was 
in the central research dept., Food 
Machinery & Chemical Corp., San 
Jose, Calif. 


W. Clark Mason has been transferred 
from the Oakland, Calif., office of 
Oliver United Filters Inc. to the 
Englewood, Colo., office of the newly 
merged Dorr-Oliver Inc. 


Glenn E. Sigler, assistant manager, 
American Smelting & Refining Co.’s 
Tacoma, Wash., smelter, is now with 
Federated Metals, an Asarco subsid- 
iary, Perth Amboy, N. J. 


Victor E. Kral has been appointed 
acting resident manager of Ford 
Motor Co.’s Northern Mining Prop- 
erties Section, Iron Mountain, Mich. 
Mr. Kral was a mining engineer 
with the Nevada Bureau of Mines at 
Reno for nearly five years. 


Abe Kreitman is associated with 
C. W. Lauman & Co., Bethpage, Long 
Island, N. Y. as a ground water geol- 
ogist. Mr. Kreitman was employed 
by Geo-Research, Syracuse, N. Y., as 
an engineering geologist. 


J. D. Rollins has been appointed vice 
president—engineering, U. S. Steel’s 
American Bridge Div., Pittsburgh. 
He will be in general charge of all 
engineering activities. Mr. Rollins 
started with U. S. Steel in Pittsburgh 
in 1934 and in 1937 transferred to 
the Gary Steel Works, Gary, Ind., 
where he remained for 11 years, pro- 
gressing to the position of works 
chief engineer. In 1948 he returned 
to Pittsburgh as planning engineer, 
and in 1950 was made assistant chief 
engineer of the then Carnegie-I]linois 
Steel Corp. With the formation of 
U. S. Steel Co. in 1951 Mr. Rollins 
was made assistant chief engineer— 
manufacturing, and the following 
year he was named assistant vice 
president—engineering, for U. S. 
Steel Corp. 

C. A. O’Connell, Mufulira Copper 
Mines Ltd., Mufulira, Northern Rho- 
desia, has been promoted from mine 
superintendent to assistant manager. 


F. M. HAMILTON 


F. M. Hamilton, formerly a research 
supervisor, Jones & Laughlin Ore 
Research Div., Negaunee, Mich., is a 
plant engineer with J&L’s New York 
Ore Div., Benson Mines, N. Y. Mr. 
Hamilton, who has been with the 
company since 1934, is in charge of 
pilot plant activities at Benson 
Mines and is an adviser to the com- 
mercial plants. 

Robert L. Meyer is assistant geolo- 
gist, Cerro de Pasco Corp., Goyllaris- 
quisga, Peru. 

John A, Reeves, mining engineer, is 
with the Soda Springs, Idaho, phos- 
phate operation of Monsanto Chemi- 
cal Co. He was with Independent 


Coal & Coke Co., Kenilworth, Utah. 
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OBITUARIES 


Verner Arthur Gilles 
An Appreciation by 
John T. Mullen, Jr. 


Verner Arthur Gilles (Member 
1921), retired chief geologist of the 











Northern Pacific Ry Co., died Nov. ° 


9, 1954, at Billings, Mont., after a 
short illness resulting from a severe 
heart attack. He was well known in 
mining and oil industry circles 
throughout the Pacific Northwest 
where he had served the railway 
continuously since 1921 in various 
capacities relating to the explora- 
tion, development, and administra- 
tion of its widespread land grant 
mineral holdings. 

He was born on Jan. 3, 1886 at 
Kirwin, Kan. In his boyhood he ac- 
companied his mother in a covered 
wagon to settle near Sheridan, Wyo., 
where, at the age of 15, he devoted 
the first several school vacations to 
working in coal mines in the 
vicinity. After another move, to 
Baker, Ore., he worked during vaca- 
tions in nearby metal mines until 
graduation from high school in 1906. 
During the next five years he alter- 
nately studied mining engineering 
at the University of Oregon and en- 
gaged in mining practice, working 
variously as shift boss at the Union 
Companion mine at Cornucopia, 
Ore.; as foreman for the Oregon 
Mining & Irrigation Co. at Sparta, 
Ore.; as assayer and surveyor for 
the Bohemia Mining Co., Bohemia, 
Ore.; and as miner for the Cascadia 
Mining Co. in the Green River dis- 
trict, Washington. His athletic ac- 
tivities, including varsity football 
and track, earned him the nickname 
“Hippo”, by which he is fondly re- 
membered by many of his college 
friends. He was graduated with 
special honors, receiving his B.S. in 
mining in 1911. 

After working again briefly for 
the Cascadia Mining Co. as a 
mining engineer, he was employed 
by the Northern Pacific Ry and 
from October to December 1911 
engaged in mineral investigations in 
the St. Joe and Coeur d’Alene dis- 
tricts in Idaho. Then, after several 
months as assistant superintendent 
for the West Mining Co., at Barth, 
Nev., he was again engaged by the 
railway for further mineral surveys 
in the St. Joe district, Idaho, and in 
the Cle Elum iron district in Wash- 
ington. The next four years saw him 
variously as roustabout at the Ohio 
Copper Co. mill at Lark, Utah; man- 
ager of the New Yerington Copper 
Co., Yerington, Nev.; chemist for 
the American Smelting & Refining 
plant at Murray, Utah; geologist for 
the Northern Pacific Ry, mapping 
lignite in eastern Montana; advanced 
student at the University of Oregon, 
working toward a master’s degree 
in geology; and again as geologist 
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for the Northern Pacific, mapping 
lignite in eastern Montana and sub- 
bituminous coal in the Great Falls 
field, Montana. 

In 1916 Lewisohn Bros. of New 
York employed Gilles as consul.ing 
engineer. For the next five years, in 
addition to his duties as examining 
engineer and scout, he had charge of 
the West Mercur Mines Co., the Salt 
Lake Copper Co., the Santa Fe Gold 
& Copper Co., the Rosemont Copper 
Co., and the Arkansas Copper Co. 
He supervised a coal mine in the 
Los Cerillos mining district, New 
Mexico, and was manager of the 
Victory Coal Co. mine at Phillips- 
burg, Pa. In 1918, while working for 
the Torbinia Engineering Co. at 
Oulten Broad, near Lowistoft, Eng- 
land, he met Eva Kathleen Norris, 
whom he married in New York on 
Sept. 25, 1920. They moved to Rands- 
burg, Calif., where for more than a 
year he was superintendent of the 
California Rand Silver Co. 

Meanwhile oil had been dis- 
covered in Montana, and the Absa- 
roka Oil Development Co., a sub- 
sidiary of the Northern Pacific Ry, 
employed Gilles as geologist. During 
the ensuing two and a half years he 
engaged in mapping a number of 
anticlinal structures in Montana, in- 
cluding the now famous Glendive- 
Baker (or Cedar Creek) anticline. 
Upon suspension of activities of the 
Absaroka Co., Gilles in 1923 re- 
sumed his services as geologist for 
the Northern Pacific, supervising the 
mapping of lignite in the land grant 
territory west of the Missouri River 
in North Dakota. In 1926 he was ap- 
pointed assistant chief geologist in 
the newly organized railway geolog- 
ical div. In this capacity he served 
for 14 years. His duties involved a 
great variety of field and office 
work relating to coal, metallic and 
nonmetallic minerals, and oil and 
gas in the railway’s territory. On a 
six months’ leave in 1930, he investi- 
gated the Chivor emerald mine near 
Guataque, Colombia, South Amer- 
ica, for Lewisohn Bros. In the mid- 
thirties he made field investigations 
of numerous properties involved in 
mineral litigation. Shortly there- 
after he was loaned by the Northern 
Pacific to the Colorado & Southern 
and subsequently to the Burlington 
RR to survey mineral resources 
tributary to portions of its lines. 

When, in 1940, Gilles succeeded 
E. H. MacDonald as chief geologist 
for the Northern Pacific, his pre- 
vious training and experience em- 
inently qualified him to deal with 
diverse problems relating to the in- 
tensified mineral exploration and 
development that resulted from the 
rapid industrial growth of the 
Pacific Northwest during and after 
World War II. 

In 1953 after the geological div. 
was replaced by the oil development 
dept. in Billings and the mining 
geology dept. in St. Paul, Gilles was 
appointed consulting geologist, in 


Necrology 


Date 
Elected 
946 Donald W. Bell 

Art.sur Erickson 

893 Sidney A. Fairchild 
John Patrick Fazzi 
Joseph F. Featherstone 
Joseph Furlong 
Robert F. Gillette 
B. Britton Gottsberger 
Henry Hardenbergh 
Frank C. Hooper 
Theodore J. Hoover 
David S. Jacobus 
William J. Kuntz 
J. M. Lee 
S. W. Livingston 
Edgar C. Long 
James B. McKay 
J. A. MacKillican 
V. M. Maxwell 
James N. Miles 
Walter G. Parker 


Paul F. Yates Unknown 
which capacity he served until his 
retirement in September 1954. 

In addition to having professional 
affiliations with the AIME, the 
American Assn. of Petroleum Geolo- 
gists, and the Billings Geological 
Society (charter member), he was a 
Shriner, a Rotarian, and a member 
of the Newcomen Society. 

Verner Gilles’ cordial nature, rich 
sense of humor, personal integrity, 
and professional competence in- 
spired the respect of his associates 
and evoked the esteem of his many 
friends. 

Francis G. Hoffman 
An Appreciation by 
the Black Hills Section, AIME 


Francis G. Hoffman, Member of 
the Black Hills Section, AIME, Chair- 
man, Membership Committee 1954, 
and Secretary-Treasurer-elect 1955, 
died of a sudden heart attack Nov. 
24, 1954 while driving his car in 
Lead, S. D. 

His death came as a shock to the 
members of the Black Hills Section 
and to his many friends and associ- 
ates in Lead, and throughout the 
Black Hills area. 

Mr. Hoffman was born May 21, 
1911 in Philip, S. D., and moved 
with his family to Silver City, S. D., 
at the age of 13. He later attended 
the South Dakota School of Mines & 
Technology and was graduated as a 
geological engineer in 1936. 

His interest in small mines in the 
Black Hills area led him into mining 
engineering until he joined the 
armed forces of World War II. He 
served as a lieutenant in the U. S. 
Navy in the Pacific Theatre of Oper- 
ations. 

Mr. Hoffman was married to the 
former Alice Anderson in 1941, and, 
after the war, entered the employ 
of the Homestake Mining Co. and 
established his home in Lead, S. D. 

He became a member of the AIME 
in 1947, and had been an active 
member in the activities of the 
Black Hills Section and the Insti- 
tute. His sudden and untimely death 
deprived the Section of an able en- 
gineer and an enthusiastic member. 

“Frank” was also a member of the 





Triangle Fraternity on the campus 
of the South Dakota School of 
Mines & Technology; the South Da- 
kota Tuberculosis & Health Assn. of 
which he was an officer in the Law- 
rence County, South Dakota Assn.; 
and a member of St. Patrick’s 
Church in Lead, S. D. 

He had been employed by the 
Homestake Mining Co. as assistant 
chief mine surveyor before his death. 


William Wayne Simon (Member 
1936) died Jan. 11, 1955. He was chief 
chemist, Magma Copper Co., Superi- 
or, Ariz. Mr. Simon was born in Flor- 
ence, Colo., in 1890 and received an 
E.M. from Colorado School of Mines 
in 1915. In 1916 he joined Magma 
Copper Co. as chief chemist and re- 
mained with this company with the 
exception of two years of war service 
overseas during World War I. 


Anders Patrick Svenningsen 
An Appreciation by 
Wilbur Jurden 


Anders Patrick Svenningsen 
(Member 1938) died at his home, 25 
Birch Brook Road, Bronxville, N. Y., 
on May 29, 1954. “Svenn”, as he was 
popularly known, was born in 
Sweden on Sept. 26, 1895, and after 
being educated in Sweden and Den- 
mark, he came to the U. S. and 
worked for the Guggenheim Bros. 
at Chuquicamata, Chile, as a field 
engineer. After leaving Chuquica- 
mata, he worked on the survey of a 
railroad line for the Brazilian Gov- 
ernment. In 1928, Svenn was assis- 
tant chief designer for Anglo-Chilean 
Nitrate Corp. on the second nitrate 
plant at Pedro Valdivia in Chile. He 
later became chief designer for 
AS&R on the White Metals plant at 
Whiting, Ind. 

On May 1, 1939, he was employed 
as an engineer with the Anaconda 
engineering organization on the de- 
sign of the Morenci Reduction 
Works, and later became chief de- 
signer handling such projects as the 
Morenci extension, El Paso refinery, 
and Ajo smelter, all built for the 
Phelps Dodge Corp.; the reduction 
plant at Cananea, Sonora, Mexico; 
Chile Exploration Co.’s new sulphide 
ore plant at Chuquicamata, Chile, 
and the Anaconda aluminum plant 
now being built at Columbia Falls, 
Mont. 

We, of the Anaconda organiza- 
tion, who were so closely associated 
with Svenn, had a very high opinion 
of his ability as an engineer and a 
leader, as well as a profound respect 
for his character and his charming 
personality. His passing is deeply 
regretted by all members of this 
office and his contribution to the 
progress of our organization will be 
remembered with appreciation for 
many years to come. 

Jay Tuttle (Member 1921) died Nov. 
3, 1954 in Toronto. He was consult- 
ing engineer with Ventures Ltd. and 
well known in mining circles in 
Canada and the U.S. Mr. Tuttle was 
born in 1880 in Astoria, Ore. From 


1899 to 1905 he worked as general 
mine laborer in the War Eagle and 
Centre Star mines in the Rossland 
district, B. C., and then studied at 
Michigan College of Mines. After 
receiving his E.M. and B.S. in 1908, 
he was for a short time chief engi- 
neer, Winona & King Philip Mining 
Co., Winona, Mich. and _ then 
worked from 1909 to 1913 for sev- 
eral mining companies in Guana- 
juato, Mexico. Mr. Tuttle joined 
the staff of Granby Consolidated 
Mining, Smelting & Power Co. in 
1913 at Anyox, B. C., and served as 
mine foreman, assistant superinten- 
dent, and superintendent of the 
Hidden Creek mine. He was then 
employed in various mines in Ore- 
gon, Montana, Utah, and California, 
and returned to Canada in 1929. 
After a year as manager, Amulet 
Mines, Noranda, Que., Mr. Tuttle 
became superintendent, Beattie Gold 
Mines, Duparquet, Que. When he 
left this company in 1945 he was 
general manager. In 1945 Mr. Tut- 
tle moved to Toronto where he set 
up practice as a consultant and since 
1950 had been consulting engineer 
for Ventures Ltd. 


Alexander Walker (Member 1921), 
mining engineer, died Aug. 3, 1954 
at the Roan Antelope Hospital, 
Luanshya, Northern Rhodesia. He 
had been employed by Roan Ante- 
lope Copper Mines Ltd. since 1931 
Mr. Walker was born in Scotland in 
1891 and was graduated in 1912 
from the Royal Technical College in 
Glasgow with a diploma in mining. 
After working briefly in Scotland 
as an assistant mining engineer, he 
went to Peru where he was em- 
ployed by Soc. Min. Backus & John- 
ston. During World War I Mr. 
Walker was a commissioned officer 
in the Royal Engineers with the 
British Expeditionary Forces. Fol- 
lowing the war he returned to South 
America where he was employed by 
Andes Copper Co. and later by 
Braden Copper Co. in Chile. Mr. 
Walker joined the Chile Exploration 
Co. in Chuquicamata in 1922 as field 
engineer and at the time of resign- 
ing in 1930 was in charge of the 
liquid oxygen blasting experiment. 
He then went to Northern Rhodesia 
and was employed by the Mufulira 
Copper Mines Ltd. in the mine engi- 
neering dept. When Mufulira tem- 
porarily shut down in December 
1931, Mr. Walker transferred to 
Roan Antelope Copper Mines Ltd. 
He was employed initially as under- 
ground surveyor, but served for 
many years as head surface sur- 
veyor. “Mr. Walker was a capable 
engineer and a good citizen.” 

Everett Wilcox, mining engineer 
(Member 1944), died Nov. 2, 1954. 
Mr. Wilcox was president of Alaska 
Petroleum Institute Inc., Washing- 
ton, D. C., and negotiated with 
Phillips Petroleum, Bartlesville, 
Okla., the first of the recent oil 
development contracts in Alaska. He 
had an extensive knowledge of 


heavy machinery and held several 
patents. 

Mr. Wilcox was born in 1895 in 
Great Barrington, Mass. During 
World War I, he was with the Army 
General Staff College at Langres, 
France, for 15 months. At the end 
of war he enrolled in the College of 
Mining, University of California, 
and during vacations gained practi- 
cal experience at the Engel mine, 
Plumas County, Calif., working as a 
scraper boss and machine operator. 
Upon graduation in 1923, he went to 
Washington, D. C., to do mine val- 
uation work for the Bureau of In- 
ternal Revenue. During this two- 
year period he also received a de- 
gree in export trade from the 
Georgetown School of Foreign 
Service. He then joined Bucyrus- 
Erie Co., South Milwaukee, Wis., as 
consulting engineer in the foreign 
& export dept. In 1933, Mr. Wilcox 
entered the Engineering Div., Soil 
Conservation Service, Dept. of Agri- 
culture, and in 1942 transferred to 
the Board of Economic Warfare as 
economic analyst in the industry 
machinery section. Mr. Wilcox also 
served with the Lease-Lend Admin- 
istration as senior mechanical engi- 
neer in the industry machinery sec- 
tion. In 1944, he became chief of 
the mining section, Foreign Eco- 
nomic Administration. During World 
War II he was technical advisor to 
the United Kingdom Coal Program. 
Mr. Wilcox also served at various 
times as deputy chief, steel section, 
Office of Internal Trade, Dept. of 
Commerce; acting chief, construction 
machinery section; and director, In- 
dustrial Div., National Security Re- 
sources Board. He resigned from 
Government service in 1952. 


MEMBERSHIP 


Proposed for Membership 
Mining Branch, Aime 

Total AIME membership on Feb. 28, 1955 
was 22,402; in addition 1563 Student Asso- 
ciates were enrolled. 

ADMISSIONS COMMITTEE 

P. D. Wilson, Chairman; F. A. Ayer, Vice- 
Chairman; A. C. Brinker, R. H. Dickson, 
T. D. Jones, F. T. Hanson, Sidney Rolle, 
O. B. J. Fraser, F. T. Sisco, Frank T. Weems, 
R. L. Ziegfield, R. B. Caples, F. W. McQuis- 
ton, Jr., A. R. Lytle, H. R. Wheeler, L. P. 
Warriner, J. H. Scaff. 

The Institute desires to extend its privi- 
leges to every person to whom it can be of 
service, but does not desire as members per- 
sons who are unqualified. Institute members 
are urged toc review this list as soon as possi- 
ble and immediately to inform the Secre- 
tary’s office if names of people are found 
who are known to be unqualified for AIME 
membership. 


In the following list C/S means change of 
status; R, reinstatement; M, Member; J, Jun- 
ior Member; A. Associate Member; S, Student 
Associate. 

Alabama 

Birmingham—Laborde, Ruvine J. (M) 
Hueytown—Dietz, Robert A. (R. C/S-——S-M) 
Arizona 

Douglas—Uren, William J. (R. M) 
Douglas—Williams, Benjamin F. (M) 
Ray—Taylor, Charles W. (M) 
California 

Berkeley—Baukol, Philip J. (M) 
Bishop—Emerson, John F. (R. M) 
Fresno—Greene, Fordon W. (C A-M) 
Los Angeles—Arthur, Edward D. (C/S— 
A-M) 


Orinda—Crabtree, Robert W. (R. C/S—S-M) 
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Colerado 

Denver—Borasio, Leo 

Denver—Seeton, Frank A. (C/S—J-M) 

Uravan—Carver, Archie L. (M) 

Dela ware 

Wilmington—Alexander, John A. (R. C/S— 

S-J) 

District of Columbia 

Washington—Weaver, Harry F. (R. C/S— 

S-M) 

Florida 

Lakeland—Hartup, Robert R. (M) 

Georgia 

Thomasville—Pierson, Richard E. (C/S— 
-M) 

Idaho 

Soda Springs—Reeves, John A. (C/S—J-M) 

Illinois 

Aurora—Parkin, Donald W. (M) 

Des Plaines—Arguedas, Arthur (A) 

Elmhurst—Donaghue, Conrad P. (M) 

Lombard—Komarek, Karl R. (A) 

Oak Park—Schaub, Henry W. (M) 

Iowa 

Ames—Baroch, Charles J. (J) 

Maryland 

Mt. Rainier—Amontree, Burton (C/S—J-M) 

Michigan 

Bessemer—Torreano, Peter F. (R. C/S— 

S-M) 

Houghton—Kerekes, Frank (M) 

Ishpeming—Anderson, Gerald J. (M) 

Minnesota 

Babbitt—Furness, Edward M. (A) 

Duluth—Byers, Richard R. (J) 

Duluth—Moyle, Robert M. (M) 

Mt. Iron—Bingel, John P. (C/S—A-M) 

Virginia—Peterson, Jerome L. (M) 

Missouri 

Fredericktown—Lankenau, Arthur W. (C/S 

—A-M) 

Joplin—Williams, Bruce (M) 

Montana 

Anaconda—Fisher, Truxton J. (C/S—A-M) 

Butte—Stewart, Richard M. (C/S—A-M) 

Great Falls—Villeneuve, Maurice J. (M) 

Nevada 

Boulder City—Jackson, Wayne D. (R. C/S— 

S-J) 


Winnemucca—Anderson, Colver F. (R. C/S 
—A-M) 


New Mexico 
Albuquerque—Birdseye, Henry S. (M) 


New York 

New York—Daume, Lloyd E. (R. M) 

New York—Lipton, Louis J. (M) 

New York—Starratt, Fred W., Jr. (J) 
New York—Trueworthy, Ed B., Jr. (R. A) 
Tahawus—Bianchetta, Peter F. (M) 
Utica—Tucker, Mana L. (A) 

Ohio 

Columbus—Carmichael, Ronald L. (C/S— 
A-M) 

Oklahoma 

Miami—Komadina, George A. (C/S—A-M) 
Miami—Kuklis, Andrew (C/S—A-M) 
Pennsylvania 

Dallas—Swales, John M. (M) 

Turtle Creek—Notary, Joseph A. (M) 
Texas 

Ft. Worth—Wagner, Farl (M) 
Freeport—Morrow, John G. (R. C/S—S-M) 
Utah 

Greenriver—Gianetto, William G. (A) 
Lark—Sheldon, Wright C. (R. C/S—S-J) 
Moab—Burgess, John C. (M) 
Moab—Mates, Robert R. (C/S—A-M) 
Murrey—Kuryla, Michael A. (R. M) 

Salt Lake City—Christensen, Carl H. (A) 
Salt Lake City—Ferris, Lockwood W. (M) 
Salt Lake City—Olsen, Duane O. (A) 

Salt Lake City—Shelledy, Leo D. (J) 
Washington 

Dishman—Lowry, John W. (C/S—A-M) 
Spokane—Smith, John H. (M) 

West Virginia 

Berkeley Springs—Dux, Herbert E. (M) 
Bluefield—Berube, Stephen C. (R. M) 
Wisconsin 

Milwaukee—Tetiy, Otho V. (M) 

Alaska 

Anchorage—McFarland, Cole E. (R. C/S— 
S-J) 

Spenard—Wilcox, Donald G. (C/S—A-M) 
Canada 

Don Mills, Ont.—Ehrlich, Reinhart P. (C/S 
—J-M) 

East York, Toronto, Ont.—Buckels, Harry R. 
(M) 

Invemere, B.C.—Thompson, Frederick R. (M) 
Lively, Ont.—Head, Michael D. (J) 
Ottawa—Davis, Norman B. (M) 

Colombia 

Cali—Rumpf, Vincent G. (C/S—A-M) 

Fiji Islands 

Vatukoula—Cohen, Ellie M. (M) 
Guatemala 

Cobdn, A. V.—Burke, Robert L. (J) 
Mexico 

Mexico, D.F.—Cortes-Obregon, Salvador 
(C/S—A-M) 

Venezuela 

Bolivar—Ashe, Herbert J. (R. C/S—S-M) 
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JOSEPH T. MATSON 
CONSULTING MINING ENGINEER 
Examinations—Appraisals 


ADAIR, BAILEY & VAN HORN 
Minerals 


Mining Ore Dressi 
221, Murphy, N. C. = Operations 
P. O. Box 170 Santa Fe, New Mexico 











JAMES A. BARR 


. CLAYTON 
Mt. Pleasant, Tennessee T. MeNEIL, E. M. 





Consul: 
Se Bank of America ‘Bide, 
Tel. GArfield 1-2948 
BEHRE DOLBEAR & COMPANY SAN URANGIECO 4, CALIPOENTA 
Cc 
a Mining Engineers 
11 Broadway New York 4, N. Y¥. ARNOLD H. MILLER 
Mine, Mill and ~~). , ee 
Improvement Design and Recommendations 


Cable: “ALMIL” Tel. 
BLANDFORD C. BURGESS Cable: “ALMIL” Tel. Cortlandt 1-0635 























Professional 
Mining Consultant 
Monticello, Georgia 





RODGERS PEALE 
Consulting Mining Geologist 


COWIN & COMPANY, INC. 315 Montgomery St. 
Mining E and Contractors San Francisco 4, Calif. 


ineers 
Shaft & S ink + Mine Development 
lee Peant Constentine nf 
1-18th Street SW, 
Birmingham, Ala. Phone 56-5566 CHESTER M. F. PETERS 
Mining Geology 
Evaluations, loration 
R. EMMET DOHERTY and development programs 
Industrial Dust Engineer Colorado Plateau and adjacent areas 

Field Surveys—Analyses—Litigation 930 E. 3rd. South Salt Lake City, Utah 
85 2nd Avenue, Kingston, Pa. 
































Co ENE ENGEL AMEDEE A. PEUGNET 
1222 Blair Avenue CONSULTING MINING ENGINEER 


Telephone MAIN 1-1431 
South Pasadena, California Ches: 
Telephone: ALbany 0912 7065 tnut St. St. Louis 1, Mo. 














GEORGE A. HOCH LUCIUS PITKIN, INC. 


iete © om, tet 





Standard and Oriented Sections 7 

a Shippers’ Representati io 

Unconsolidated Materials a Specialty PITKIN BLDG FULTON NEW 
Dept. of Geology Cabie 47 ST. YORK 


1 dress: 
Franklin & Marshall College, Lancaster Pa. sire Nikttp 














WILLIAM —- PRATT 


CARLTON D. HULIN Engineering Geology—Mining 


Goolooy 
Mining Geology 418 39th Ave. 
26th Floor San Francisco 4 me San Francisco 21, Calif. 


Shell Building California 











MILNOR ROBER 
° TS Mining Engineer 
PHILIP L. JONES The Pacific Northwest, 
Consultant Britisi: Columbia and Alaska 
Mineral Economics & Mineral Dressing 4501 15th Ave., N.E. Seattle, Wash. 
Heavy Media Specialist 











pee Teo 3 née ™ _ 
_ 7 4 WILLIAM J. SHEDWICK, JR. 


Mine and Geologic 








Administration A 
in Management and 
in Latin America 
707 South 6th St., Las Vegas, Nevada 
Telephone 571 











KELLOGG KREBS Munsey Building Washinston 4, D.C, 
Mineral Consultant 
564 Market St., San Francisco 4, Calif. 








LEO H. TIMMINS, P.Eng. 
MINING ENGINEER 
Examinations - Reports 
KIRK & COWIN Financing of Prospects 
Consulting + Appraisals + Reports i 1980 Sherbrooke, Montreal 
1-18th Street SW, Phone Glenview 2376 
Birmingham, Ala. Phone 56-5566 




















GODFREY B. WALKER 
LEDOUX & COMPANY Metallurgical Consultant 
Mineral Dressing & Extractive 
SHIPPERS REPR ATIVES Soe yy Se 
Mine Examination Analyses Heavy Media a ity 
359 Alfred Ave. Teaneck, New Jersey 27 Lockwood Drive Old Greenwich, Conn. 
































0. W. WALVOORD CO. 
Mill-Design and Construction 
401 High St. 


Denver 3%, Cole. 








CLIFFORD R. WILFLEY 
Consulting Mining Engineer 
2233 Grape St. Denver 7, Colorade 


FETTERMAN ENGINEERING CO. 
Civil & Mining Engineers 
Consultants 


pont tatign Beat Ror 
Prospect 


ing, , Ma 
Mine ond Kon thee 


Bank & Trust Building Johnstown, Pa. 














HARRY J. WOLF 
Mining and Consulting Engineer 
Examinations—Valuations—Management 
One Park Place, New York 7, N.Y. 
Cable: MINEWOLF Tel: Rector 2-5307 














ALFORD, MORROW & ASSOCIATES 
CONSULTING ENGINEERS 
Coal Mine Operation, Preparation 
Prospecting and Development 
Property Valuation 
Oliver Bidg. Pittsburgh 22, Pa. 


ABBOT A. HANKS, Inc 
ASSAYERS-CHEMISTS 
Shippers Representatives 


624 Sacramento Street 
SAN FRANCISCO 














— & GARCIA COMPANY 


Years’ Service to the 
Cost col tall tabamiles co tomdiente, 
Engineer: 


Constructing 3s and Managers 
Authoritative Reports and Appraisals 
332 S. MICHIGAN AVE., CHICAGO 


120 WALL ST., NEW YORK CITY 





DIAMOND CORE DRILLING 
BY CONTRACT 
and world’s largest manufacturer 
Core and grout hole in 


coal, 
metal, and non-metallic deposits, both 
surface and underground. 


JOY MANUFACTURING CO. 
Contract Core Drill Division 
Michigan City, Indiana 














B. B. R. DRILLING CO. 
National Road West 
St. Clairsville, Ohio 
Diamond Core Drilling 
Contractors 
Mineral Foundation 
Cores Guaranteed Testing 


KNOWLES ASSOCIATES 


Chemical - Metallurgical - Mechanical 
ENGINEERS 
URANIUM ORE PROCESSING 
ECONOMIC STUDIES - MILL DESIGN 
19 RECTOR ST. NEW YORK (6) N. Y. 














CENTENNIAL —— Cco., 
nc. 


on 
Shaft Sinking — Tunnel Driving 
Mine een 
H. B. Spencer James Quigley 





ROBERT S. MAYO 
Civil Engineer Lancaster, Pa. 
Specializing in Concrete Lining of 
Tunnels. Haulageways and Shafts. 
Special Equipment for Subaqueous 
Construction. 

















EAVENSON, AUCHMUTY & 
SUMMERS 
MINING ENGINEERS 
Mine Operation Consultants 
Coal Property Valuations 
2720 Koppers Bldg. Pittsburgh 19, Pa. 


R. S. MC CLINTOCK 
DIAMOND DRILL CO. 
Spokane, Wash. — Globe, Ariz. 
Diamond Core Drill Contractors 
Manufacturer of Diamond Bits and 
Drilling Accessories 














GRAND JUNCTION COLORADO 


Original ‘Thanium = a 


CHARLES W. VET TER +RECISTERED PROFESSIONAL EncatER 
eO Box lls ola MAM ST PHONE 24°° 





JOHN F. MEISSNER ENGINEERS, INC. 
Consulting Engineers 

Conveyor } aw 

Crushing P. 


308 W. Washington St. Chicago 6, Ill. 














FAIRCHILD AERIAL SURVEYS, INC. 


Airborne Magnetometer & Gradiometer 
Surveys, Topographic Mapping, Aerial 
Photography, and Photographic Mosaics 
for Mining Exploration. 


224 E. 11th St. 30 Rockefeller Plaza 
Los Angeles New York 





PENNSYLVANIA DRILLING 
COMPANY 


PITTSBURGH 20, PA. 
DRILLING CONTRACTORS and 
MANUFACTURERS 
We prospect coal and mineral land 
anywhere in North and South America. 
Core borings for foundation testing; 

dams, bridges, buildings, etc. 








PRODUCTION AND MANAGEMENT 
SPECIALIST 


ROGER V. PIERCE 
Underground Mining Methods, Cost 
Cutting Surveys—Production Analysis 
—Mine Mechanization—Mine Manage- 
ment. 

808 Newhouse Bldg Phone 33973 

Salt Lake City 4, Utah 








RESEARCH, INC. 
Exploration Research and Service 
for the Mineral Industries 
Geology Geochemistry Geophysics 
Trace element anaiysis of soil 
and rock samples 


1511 Levee Street 
Dallas 7, Texas Phone Riverside 3395 








M. G. SMERCHANSKI 


Consulting Mining Geologist 
Registered Professional Engineer 


Examinations, Geological Surveys 
& Development 


411 Childs Bidg. Winn . Manitobe 
Phone: o26323" 








SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, PA. 
Diamond Drill Contractors and 
Manufacturers 


Core borings for testing mineral 
deposits in any part of the world. 








H. L. TALBOT 
Consulting Metallurgical Engineer 


Extraction and Refining of Base Metals 
Specializing in Cobalt and Copper 


Room 331, 84 State Street 
Boston 9, Mass. 








PAUL WEIR COMPANY 
Mining Engineers and Geologists 
Consultants and Managers 


Design and Construction 
20 No. Wacker Drive Chicago 6, Ill. 








J. W. WoomeEr & ASSOCIATES 
Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


Union Trust Bidg., Pittsburgh, Pa. 
National Bank Bidg., Wheeling, W. Va. 




















DIAMOND CORE DRILLING 
CONTRACTORS 
Testing Mineral Deposits 
Foundation Borings 
MOTT CORE DRILLING CO. 
Huntington, W. Va. 











WORLD MINING CONSULTANTS, 
INC. 
Consulting Mining Engineers 
and Geologists 
220 Broadway, New York 38, N. Y. 
Worth 2-2934 
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Coming Events 


Apr. 15-16, Engineers’ Day program, Colo- 
rado School of Mines, Golden, Colo. 


Apr. 18-19, Third Nations! Air Pollution 
Symposium, Pasadena, 


Apr. 18-20, AIME, Blast Furnace, Coke Oven 
and Raw Materials, and National Open 
Hearth Steel Conferences, Bellevue-Strat- 
ford Hotel, Philadelphia. 


Apr. 18-22, American Seciety of Mechanical 
ngineers, Diamond Jubilee spring ting, 
Lord Baltimore Hotel, Baltimore. 


Apr. 18-20, Canadian Institute of Mining and 
Metallurgy, annual meeting, Royal York 
Hotel, Toronto. 


April 21, AIME, Utah Section, How the Oil 
Sndustry Operates, panel discussion, Salt 
Lake City. 


Apr. 22-23, AIME, New England regional 
conference, Boston. 


Apr. 28-29, American Zinc Institute, 37th an- 
nual meeting, Drake Hotel, Chicago. 


Apr. 28-30, AIME, Pacific Northwest Confer- 
ence, Spokane. 


May 1-4, American Institute of Chemical En- 
gineers, Shamrock Hotel, Houston, Texas. 


May 5, AIME, Utah Uranium Subsection, 
7:30 pm, Arches Cafe, Moab. 


May 8-11, International Ore Dressing Con- 
gress, Goslar, Germany. 


May 16-19, American Mining Congress, 1955 
Coal Show, Cleveland. 


May 19, AIME, Utah Section, joint meeting 
with University of Utah Student Cha) e 
Speaker: Eugene Callaghan, director, New 
Mexico Bureau of Mines & Mineral Re- 
sources. 


June 1-18, Joint Metallurgical Societies, Eu- 
ropean meeting. 


June 10-11, AIME, Central Appalachian Sec- 
tion, spring meeting, Phoenix Hotel, Lex- 
ington, Ky. 


June 20-24, American Society of Engineer- 
ing Education, 63rd annual meeting, Penn- 
sylvania State University, State College, Pa. 


June 26-July 1, American Society for Test- 
ing Materials, annual meeting, Chalfonte- 
Haddon Hall, Atlantic City, N. J. 


Oct. 2-5, AIME MGGD fall meeting and 
Black Hills regional meeting of the Ind. 
Min. Div., Rapid City, S. D. 


Oct. 6-8, AIME, Minerals Beneficiation Div., 
fall meeting, Recky Mountain Minerals 
Cenference, Salt Lake City. 


Oct. 10-18, American Mining Congress, Metal 
Mining—Industrial Minerals Convention, 
Las Vegas, Nev. 


Gct. 19-20, ASME, AIME, fuels conference, 
Neil House, Columbus, Ohio. 


Oct. 27-29, AIME, Industrial Minerals Div., 
fall meeting, Charlotte, N. C 


Nov. 138-18, American Society of Mechanical 
Engineers, Diamond Jubilee annual meet- 
ing, Congress, Hilton, and Blackstone Ho- 
tels, Chicago. 


Feb. 20-23, 1956, AIME, Annual Meeting, 
Statler and New Yorker hotels, New York. 
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COlumbium 


uranium 


ITidiym 


into the JET AGE.. 


vy As man crashes through the sound barrier, we find 

new words being used to describe the miracles wrought by 
today’s men of science and research . . . words like 
electronics — guided missiles—nuclear fission — transistors. 

Helping to make these scientific advances possible 
are the technical skills and vast experience of the mining 
industry, now being utilized to develop the rarer 
elements. Rocks and minerals formerly of no commercial 
interest have thus come into production . . . including 
aplite, nepbeline, syenite, olivine, perlite, pinite, topaz, 
and many more. 

Uses of these elements are numerous—ranging from 
modern construction to radar, sonar, and jet aircraft 
parts . .. but most of them have one thing in common... 
they are being processed by SYMONS® Cone Crushers — 
the machines that revolutionized crushing practice. 


NORDBERG MFG. CO., MILWAUKEE, WIS. 
© 1955, Nordberg Mfg. Co. 


NORDBER( 


MACHINER 


MACHINERY FOR PROCESSING ORES and INDUSTRIAL MINERALS 


NEW YORK e SAN FRANCISCO « DULUTH « WASHINGTON 
TORONTO e¢ MEXICO, D.F. © LONDON e JOHANNESBURG 














SYMONS Cone Crushers are built in Stand- 
ord, Short Head, and Intermediate types, 
with crushing heads from 22 inches to 7 feet 
in diameter—in capacities from 6 to 900 tons 
per hour. 


SYMONS . . A REGISTERED NORDBERG 
TRADEMARK KNOWN THROUGHOUT THE WORLD 


fel A ct, 
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Youll find the Head rofection for YOY 


...and for every 


M°S°A TYPE B SKULLGARD 


The Type B offers the best head 
protection available in cap- 
type style. Rigid peak, with re- 
inforced beaded edge. Accom- 
modates all linings except Snap- 
in-Adjustable. 


TYPE T ALUMINUM HAT 


Light, cool and comfortable. 
Ideal for those desiring a metal 
hat. Tough aluminum alloy re- 
sists blows from falling or fly- 
ing objects. Rigid brim pro- 
tects face, neck, shoulders. 
Snap-in-Adjustable lining only. 


M°S°‘A SHOCKGARD 


Head protection in electrical- 
hazard areas—from high volt- 
age contact and falling objects. 
Meets EEI specifications. All 
plastic shell—no metal parts. 
Special Web Cradle straps; one- 
unit leather lining. 


Snap-in- 
Adjustable 
Lining 


Standard 
Laced 


Lining 


A CHOICE OF LININGS, TOO aa saint 





M:°S°A TYPE K SKULLGARD 
The most popular and accepted work hat! 


Tough, laminated plastic composition safe- 
guards workers from every head hazard. 
Perfect balance, light weight, results in 
greater wearing comfort. Available in any 
of the lining styles illustrated below. 


M°S°A COMFO CAP 


Combining lightweight com- 
fort with head protection, the 
M°S-‘A Comfo Cap is well-bal- 
anced, durable. Low crown de- 
signed for low coal mining. 
Accommodates all linings ex- 
cept Snap-in-Adjustable. 


TYPE T ALUMINUM CAP 


This 9-ounce protector is die- 
stamped in one piece from 
tough aluminum alloy. Bal- 
anced for comfort, well-venti- 
lated. Laced lining adjustable 
to any size. 


M-S°A GLASS FIBER HAT 


High pressure molded, this hat 
provides perfect head protec- 
tion. Smooth contours deflect 
falling objects. Snap-in-Adjust- 
able lining. Available in stock 
colors—red, white, yellow, 
green, blue, gray, black. 


M°S:A’s complete line of hats and caps meets 
your every job, style, color, and lining needs. 
They are smart-looking, lightweight, comfort- 
able, well-ventilated. They are designed for all 
service conditions, and individual preferences. 
They are rugged, durable. Your miners are 
safer, better satisfied when their head protection 
fits the job. Write for details. 


[THE "6° LAMP BRACKET | MINE SAFETY APPLIANCES COMPANY 
Designed for all Skullgards, 201 North Braddock Avenue, Pittsburgh 8, Pa. 

this bracket positions the lamp accu- At Your Service: 76 Branch Offices in the United States 
rately at all times. Molded of MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 


tough plastic, the bracket re- ‘ us. Toronto, Montreal, Calgary, Edmonton, Winnipeg, 
“lat tains its shape under hard serv- ee i Vancouver, Sydney, N.S. ¢ Representatives in 
) ice, and is not affected by Rae Principal Cities in Mexico, Central and South America 


moisture or age. e ee PE, Cable Address “MINSAF” Pittsburgh 
When you have a safety problem, M-S-A is at your service. Our job is to help you 














